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cﬂmple,m ‘ Numerical methods.
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Antiderivatives, Sfandard integrals, Integrals reducible
:Differenti their Applications

Differential equation and its order and degree, Differentia

with separable varrables homogeneous and exact differen

d R ysi

to standard forms, Integrals of ratronal functions. \ij

tial equations.

: 2
Dispersion. Measures of dispersion (Range, Semi interpqrtilé tange, Mean dewatlonBrvsr:ﬁggea:j?st:grtM
Coefficient of variation, Skewness, Karl Pearson's and Bowley's Coefficient of Skewne?s lation ooefﬂcre t" Cory larm
Nature of correlation, Correlation coefficient by Karl Pearson's method. Interpretation o dcor;e‘ a ‘ n prop )
correlation coefficient (Wrthout proof) Regressron equatlon Regressron llne of yonx an X y A
Unit 11: Probability
Random experiment, sample space Event,’
Favourable cases, Independent and dependen
laws of probability, Conditional probabmty
binomial distribution (without proof).

By

‘

E uall llkely 'cases
nt é‘asesy Mathematical and empirical definition of probablhty Two %

(without proof) Brnomlal drstnbutron Mean and Standard devrauoa

Group 'B'

ETIALL ,’"l\a.‘n- i S U RT A g

gram of forces Composrtron and resolutlon of forces Resultant of c

Unit 12: Statics

Forces and resultant forces, Parallelo

I equatrons of flrst order and first degree Dlﬁerent|a| equ7
: ‘ o |

Mutually exclusrve events Eth

mm@N

acling at a point, Triangle of forces and Lami's theorem . o AR TR T " I\?;mpl ALL Q
Jnit 13: Statics (Continued) 2 i e T YR Pt 1]
Resultant of like and unlike parallel forces Moment of a force, Varignon's theorem, Couple and its propemes Itis
(without proof). : W— f. o e
Jnit 14: Dynamics ' G - ‘%L i arra
Motion of particle in a strarght lme Motron “with uniform acceleration, Motion under gravnty Motlon down a smog |
inclined plane. The concepts and theorems be restated and formulated as appllcatlon Of calculus
Unit 15: Dynamics (Continued) ki —Ihn| b. Pro
Newton's laws of motion, Impulse Work Energy and Power, Prolectlles , i o Let
: . . Group 'C' y
A SO ' : con
Unit 16: Linear Programmmg ' by 9 a Fin
Introduction -of a linear programmmg problem (LPP), Graphical solution of LPP in two varlables Solution of LPP ylie SuC
simplex method (two vanables) : thre
Unit 17: Computational Method” T SUN 9 |1
Introduction to Numerical computmg (Charactenstlcs of Numencal computlng Accuracy Rate of Convergenc |. b. Fin
Numerical Stability, Efficiency); Number systems (Decimal, Binary, Octal & Hexadecimal system conversion of o | poi
system into another), Approximations and error in computing Roots of nonlinear equation, Algebraic, polynomialé| .
transcendental equatlons and thelr solutron by bisection and Newton Raphson Methods ‘ ¢. -Fir
s 3 32, : ’v 475, o ‘1,- % ,f\ . '.‘\.\ W RN 3 R ¥ 8h, ‘:1 5.
Solutlon of system of llnear equations by Gauss ellmlnatlon method Gauss Seidel method, Il conditioned systems {
Matrix inversion method. »
Unit 19: Numerical lntegratlo / smf 3 a Fir
Trapezoidal and Simpson's rules estrmatlon of errors.
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d from each unft,

hof the 11 units of group A

of the 8 unitg of group A fr6m
p\ﬂ(‘ question cartylng 2 marks will be asked from eq
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ed from one of

which questions carrying 4 marks

from which

questions carrying 4 marks ar,
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ywept AL questions of group A and group B or C.,
Group A
~1 2 Its required to seat § boys and 4 girls in a row 80 that

1 the girls occupy the even places. How many such
m arrangements are possible? 2

Ans: 2880 ways

] Its Pran

Wy

1

¢ leta*b=3a-+2bfora be 2 Verify that * is a
commutative binary operation on . 2

1 o Find the equation of a hyperbola in standard position
such that the length of transverse axis is 6 and it passes
through (4, 2). [2
Ans: 4x*-Ty’ = 36

b. Find the locus of points which are equidistant from the

ution o %

[ Comey
nversn§

c polyr Ans: x-2z=0

¢ Find the cosines of the angle between the vectors:

/"% = (1,-«2, -—2), .5‘ = (2' 1'_2)_ [E]
e ’ Ans: g
/9 i a Find the derivative of (In X)Sinh X. 2]

sinh x
xInx

Ans: (In x)""™ [ +cosh x In (In x)]

48 b Fing e 2
g the integral | 5= 25n % [
ndv ] I KUT x12 + 2 A3 o

Am'ﬁ tan xlzfz*\ﬁ
T Find the integral f i | (2)
V] : (x+7)\2-x '
an ;
Ans: _1 n ig_:—_;-:-g +C
n%3 J2-x+3
. {, a
- Solvg {he differential equation: % =gV +3x2e. (2
b Ans:e*+e’+x’'+C=0

| From the following data, calculate the expected value of
J ~When X = os '

L X Y
y 5.6 12.5
3.2 24

11 1
) Plovetl1at:ﬁ+§f5‘+5f7+;1fg+... =2(1-I2). 2

points (1, 2, 3) and (3, 2, ~1). 2

, questions from GroupB or C.
MODEL QUESTIONS — NGk B
Ntatale g ‘ - Full Marke: 105
: s i Pass Marks: 35 .
and correlation coefficient r = 0.95. [2
Ans: 26.3225

The average percentage of failures in a" certain
examination is 40. What is the probability that out of 5
candidates, at least 3 will be passed in the examination?

2]
Ans: 0.683

Show that the number of combinations of n different -

objects taken r at a time is given by
n!
C(n'r)z(n~r)!r."
Also, prove that C (n, n —r) = C (n, r. [4]
' ’ OR

State the multiplication principle of counting. Prove that
the number of circular permutations of n different objects
taken all at a time is (n —1)! ' [4]
What is a group? If a binary operation * is defined on a
set S = {a, b, ¢} by the following Caley's table.

a1 Aboie Bt
a a b c
b b ¢ a
. C c a b
Show that (S, *) is a group. . [4]
’ OR
Let a, b, ¢ and x be elements of a group G. Solve for  if
axb=cand x? = xa“'c., (4]
Find the integral f _xsé—1 dx. [4]

o] 1 Lan (2 L
Ans:—a‘ln])x*1|+eln|ﬁ—x41|+‘/5 n "

What is a linear differential equation? Solve:

(X2 + 1)%(+2xy= 3x2, _ (4]
Ans:y(,\"*"l)=x’4:C
State the first mean value theorem of differential

- calculus and interpret it geometrically. Using it to

' ' for x> 0. [4)
f(x) = sinx on [0, X], prove that_ sin x < x ‘
;n)um contains four white, eight black, six _feq and ftwg
green marbles. If three balls are drawn at randgm, md
the probability of getting () all white marbles (ii) 2 re

4]
and 1 green marbles. : 1 1
Ans: () 755 (38

- | ~1 mal
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What 1s a conic section? Find the equation of the tangen!
to the parabola y? = 8x which is parallel to the straight line

2x - 3y +7=0 Also find its point of contact, - 4]
Ans: 2x -~ 3y + 9 = 0 and (9/2, 6)

b. Define linearly independent vectors. Show that the
following vectors are linearly dependent.

2i+ ] ~K30 -~ 2] 4k, T+4] -3k [
OR

Prove that if 0 is the angle between the vectors

aand b, then a. b= abcos 0. (4)

9. For any positive integer n, prove that:

(@+x)=C(m0)a+C(n 1)a" 'x+C(n 2)a" 2 x2+..,
+C(n, n)x"
Find the term containing x?, if any, in the expansion of

a3y .

( 37 2/ (6]
Ans: 20/3

10. Find the direction cosines of two lines which are connected
by the relations 2 +2m —n =0, mn +nl +Im = 0.

OR

Ans: l=§, m =:51, n=-§and |=:31-, m =§, n=y
Prove that a plane through three points (x1, y1, z1),

(x2, 2, 22) and (x3, y3, z3) is given by
X-X1  y-y1  z-z4
Xo=X1  yr=y1 2>~z | =Q°
X3—=X1  yi-yr Z3-Z4

Also, find the angle between planes 2x — y +z==6 and
X+y+2z=3 [6]
Ans: 0 = 1;'

11. Lives of two models of refrigerators turned in for new models
in a recent survey'are

No.ofyests No. of refrigerators
. - Model A Model B
0-2 5 2
2-4 16 7
4-6 13 12
| 6-8 7 . 19
[ 8-10 5 9
[ 10-12 4 K
What is the average life of each model of these refrigerators?
Which model has more uniformity? (6]

Ans: Average life of model: A = §.12 years and B = 6.16 years
and Model B [CV,, (54.88%) > CVi (36.20%)]
Group B -

12 a Three forces P, Q and R acting on a particle are in
equilibrium, the angle between the P and Qis 60° and

that between Q and R is 150°. Find the ratios of the forces. [2]
. . Ans: 1:1:\/3.

b. A uniform beam, 4 m long, is supported in a horizontal
position by two props which are 3 m apar, so that the
beam projects one meter beyond one of the props.
Show that the force on one of the props is double of that

on the other. ' [2)
c. A pump having a power of 392 W pumps water at the
rate of 100 litres per minute. Find the height to which the

[6] -

2

water Is ralsed, (g = 9.8m/s?, 1 litre of water = Thg)

130, A body of weight w Is suspended by strings lo

m and 4 m attached to two points In the sarme o

line whose distance apart is 5 m. Find the tens")nsza?g"* ‘
h

the strings.

Ans; T, --gw

b. A body of mass 49 kg is falling freely under gravi alE*
rate of 20 m/s, What is the uniform force thag Wil Slolhe
(1) in 2 sec (li) in 50 cm? (g = 9.8 ms/2) D

OR
A bullet fired ‘into a target losses haU !ts velogy A
penetrating 3 cm. How much further will it Penetrate) I?

Ans, 1CM

f

The resultant of two like parallel forces P ang
on rigid body is a force of magnitude P +Q in the 55
direction as P and Q are. If A and B are any poiy

14. a.
Mg

b

i fi ; o
inverse ratio of the forces ‘ b | Candidates ”

j % far as prac
| The figures in
| Attempt ALL

Ans: 2y i‘
15. A man travels from A to B in 45 minutes. At C, Somewhere | f

hr. If he travels with uniform acceleration from A to Cang |

OR
Define the moment of a force. Forces 1, 2, 4, 5 kg
act along the sides of a square taken in order. Proye lhg
their resultant is parallel to a diagonal and fing Whergj
cuts the side along which the first force acts. f

between A and B, it attains its maximum velocity of 45 m e

uniform retardation from C to B, find the distance between 4
and B, it being supposed that the man starts from res| ah

and comes to rest at B. i

1
Ans: 16§m ;

Group C

Determine graphically the solution set of the following
system of inequalities:

2X+y22,3x+2y<4,x20,y>0 l
b. Write a short note on accuracy of a numerical method. [l

16. a.

C. Apply the Simpons's rule to approximale the vale d
4

_I e*In x dx withn = 3, i
1

Ans: 58.96%

17.a. Using the simplex method, maximize p = 6x - 9 SUbjef

'ton—3y56,x+y520,x20.y20. i
‘ : . ¢ Ans: Max. value p =18 at (,J'n
b. Use Bisection method to find solution accurate to Wil

10°2for X3~ 7x2 + 14x — 6 = 0 on the interval (1,320
Ans: 299

OR

Write three methods for measuring error. AppfO"imale i

11 by Newton-Raphson's method with 20 |
0.00001, ;

Ans: 33168

18. Find the approximate solution of the following system © §

equation by matrix inversion method:

2"*)’*2:-2.X+Y—22=—9.x+2y+z:9‘ )|‘.. ,‘

andr, 3 |

Ana: (1) 99 Kg.wt. (il 20 o i
m |

0|

the lines of action of P-and Q respectively, prove iy, e |
resultant - divides line segment AB internally i, e |

Any,, 1 &
h§
nglh]

Q acting £y

by

Ans: (x,y,2)= (%7

a.

In a
canc

‘arel

7 Qu

Find

Let
mulf

Finc

X2 +

Fing
and

Are

coll
Usi

lin
X—

Ev;



perive the trapezoidal rule. The capacity of a battery is a

;f‘-.f - of Ji di, where i is the current. Estimate, using the

Y Trapezium rule, the (;apacity bf a battery whose current was
measured over an eight hour period with the results shown

| an(js\.:

below.
mehours | 0 11211314 617718

——

urrent/Amps|25.2129.0131.836.5|33.7131.2|129.6/27 328 6

Ans: 246
OR

1

Compute an approximate value of f (1+x2)7 dx by using

0

© e composile trapezoid rule with three points. Then
~ compare with the actual value of the integral. Next,
8. determine the error formula and numerically verify an upper

bOUnd on it. - [6]

Ans: 0.785; 0.01; 0.04167

Tent 45" NEW MODEL QUESTIONS - 2068 (SET Il)

" grade: Xil
{Time: 3hrs

Full Marks: 100,

Pass Marks: 35

. Forggg ;Sﬁﬁ—date; are required to give their answer in their own words
€ takeny Dﬁ 3 far as practicable.

diagony a.gl[he figures in the margin indicate full marks.

st forge z Mtempt ALL questions of group A and group B or C.

Ninutes, 4,
Imum velm:,:1'
leration fmi
] the distaz
nan stas s

jon sel 0%

0
anurer o
yroximaE”

a

Group A :
In an examination paper containing 10 questions, a
candidate has to answer 7 questions. If two questions
are made compulsory, in how many ways can he choose
7 questions in all? , ' [2]

.Ans: 56 ways

. et
Find the middle term in the expansion of (2x +§;(;) 2

aag 1 2241
. AnsiTgTpandTar X

let S = {~ 1, 1} and * denote the usual operation of
multiplication. Represent it by Cayley's table. Show that
*is a binary operation on S. 2
Find the eccentricity and the foci of the ellipse:
X+4y?—4x+24y +24=0. 2]

ans: L2 and (22243, -9

Find the point where the line through the points (1, 2, 3) .

- -plane. 2]

and (4, — 4, 9) meets the zx-ptan Ans: (2,0, 5)
Are “the three points with position veclors
X

- 7
Te2T +4X, 27 +5]-K and 3 T+ 8] —6[2]

collinear? Justify your answer.
Using L'Hospital's rule, evaluate

lim ex+e* — 2c0s X 2]
x—=0 sin? x ' Ans: 2
Evaluate: i (B> ) A

x - a)x = B)
Ans: 21 I\Ix—:';w\lx —ﬁ'oc

Mathematics ) 273

- :
f2 =67 +3] ~5Kand D =1 4] +2K

show that a) X _b) is perpendicular to 3. ; [2]
Solve‘xgx +y - 1=0

g Y = 120, 2

Ans: x(y -1)=c¢c

Ifn=10, =X =60, £Y = 60, £X? = 400, £Y? = 580 and
ZXY = 415, find the correlation coefficient between the

two variables. ' 2)
. Ans: 0.59
Two dice are rolled once. What is the probability of
gettingatotal of 9or 67 - . 2]
' ‘ Ans:%

In how many ways can the Ie,tters' of the word

. "COMPUTER'" be arranged so that

i,  all the vowels are always together?

ii. the vowels may occupy only odd positions? 4

Ang: (i) 4320 ways (ii) 2880 ways

* Given the algebraic structure (G, *) with G = {1, o, 0%}

where  represents an imaginary cube root of unity and
*'stands for the binary operation of multiplication, show

that (G, *)isagroup. [4]
Find the equation of the tangent to the.parabola y* = 4ax
at the point (x1, y1). Express it in the slope form. [4]

: - “ OR '
What is a conic section? Find the equation of the
parabola in the standard form. [4]

Find the equation of plane through the point (2, 1, 4) and
perpendicular to each of the planes. 9x — 7y + 6z +48=0

andx+y+z=0. 4]
Ans:13x+3y—-"16z+35=0
dx

Evaluate.fa b COS X (@>b>0). , [4]
Anei :gwazszz‘a“q( \/“"‘Z:f‘ani) +0
Solve: x’% +y2=Xxy. : 3
) Ans: x = y(logx + ¢)

OR

’ ‘ gx _

Solve: (1 — X ax - 0= 1.

Ans: y\l1_-_-—x-z =sin"1x+C
Find Karl Pearson's coefficient of skewness from the
following distribution. [4

Marks Above |Above |Above |Above |Above
20 30 40 50 60

No. of . '

studenls 50 46 30 24 8

' 1
The chance that A can solve a certain problem is 7 and

2
the chance that B can solve it isg . Find the chance that

(i) the problem will be solved if they both try (ii) A solves
but B cannot. [4)
Ans: (i)% (")715

Ans: -0.41

i

.



274 Asmita’s Question Bank (Science)- XII

OR 14. The horizontal and the vertical componepts' of the i
Suppose that in certain city 60% of all the recorded velocity of a projectile are U and V resp'ectlvely.‘n R be Z'
births are male. Suppose we select 5 birth records from horizontal range and H, thé greatest height attaingg Py
population. What is the probability that ' that ,
1. exactly three of them are male? i 4H :l/. C il (B—> =§ﬂ
ii. 4 or more are male? “[:] Lo, ROV or B 9 By
218~ 343
i} Ans: () 525 (1) 3725 A cat seeing a mouse at a distance of 15 m before I, stg . eeen
‘ _ n? : from rest with an acceleration of 2 m/s* and pursues jt gn® =
% Show el n‘; (net)1 =€ - I 2 mouse be moving uniformly with a velocity of 14 m/s,"f::z 3 ’;‘hs: ' gtal :
10. Define scalar product of two vectors. Find the geometrical when and where the cat will catch the mg::g;ssec f 2 paken© at :
; 5 G and { . ‘
tggggigt'},o&; { scalar product of o veclors.  Prove 15. Define the moment of a force about a point aqd interp::ig Lo~ ;(‘n
cos (A +B) =cos Acos B — sinAsinB (6] geometrical meaning. Prqve that the algebraic Sum of , |f,,.The rtloa” .
11. State Rolle's theorem. Interpret it geometrically. Verify moments of two intersecting forces about any point in thg || tak:bje cls
Rolle's theorem for the function. - plane is equal to the moment of their resultant aboyt te [| - wind
fx) = x(x-1)*in [0, 1] . same point. _ GRS .}h"d
Also, find the point on the curve where the tangent is parallel ‘ ‘ Group C ' ., Circular pt
to the x-axis. | [?] 16. a. If a man rides his car at 25 km/hr, he has to spend Rs.2 |f5. The ”:g; :
Ans:1,3", per km on petrol. If he rides it at a faster speed of 4 || f*ués
OR : o km/hr, the petrol cost increases to Rs. 5 per km. He hgg ‘
Find from first principle the derivative of In cos™ x. [6] Rs. 100 to spend on petrol and wishes to find e |1, @?“_{g
Ans: =1 : maximum distance he can travel within-one hoy word "EXC
V1 - Xcos™ 'x Formulate the above problem as a linear programming |  aways toge
Sl bl o problem. Q
12. a. Forces equal to 7P, 5P and 8P acting on a particle are in  Ans: 2x+ 5y < 100; Bx + 5y $200; x20.y30 |3, @
equilibrium. Find the angle between the latter pair of b. Convert the decimal number 2011 into octal form. [ digits can
forces. -+ : - 2] Ans: 3733, - S
Ans: 120° c. Is the following equations diagonally dominant: Q fepetition C

b. A body is projected vertically upwards with a velocity of

12x+3y —5z=1 Oy +32=28  3x+7y+13z=1?
19.6 m/s. How long will it take to reach a point 294 m Ml sk A TP

Ans:Yes |3 (2076 Set |

;

below the point of projection? (g = 9.8 m/s) A [2] 17. a. Using Gauss elimination method, solve the following |  word ALGI
ns: 10 sec t f ions:
c. A body of mass 50 kg falling from a certain height is ' )s(y+s ;z;n _oz Sq_u 3",0 ns3x +2y-z=3  _Gx-dy-2z= 13[4] e loge
brought to rest after striking the ground with a speed of 5 ' Ans: (x, y z)i (24,82 :
m/s. If the resistance force of the ground is 500 N, find OR v 4 2076 Set_
the duration of the contract. 2 Solve the following equations using Gauss-seidal method: | Word CAL(
' ~ Ans:0.5sec 2X1 - Xp= & A +Tx=-5 4 f together?
13.a. Pand Q are two like parallel forces acting at A and B. ' . Ans: x,=8, x=2 BRE
Shoxy that if they interchaqge ‘positions, the ppint of b. Evaluate the following integral using Simpson's rule: S @
application of the resultant is displaced by a distance 1 : PRECAR|
P_Q ) . : . |
P AB. , e : O f1 g taking 4 equal intervals (i.e.n=4) 4 always tog
" OR : 0 8
Ans: 0.785 " R075 Set
Forces 1 N, 2 N and 3 N act at a point in direction  18. Using Simplex method, maximize Z = 5x; +7x, subjectto - %
parallel to the sides of an equilateral triangle taken in 2430513 I +20512  x, 020, 9 are | .
order. Find their resultant. : W 19 Show that th f )A"sz b | Tt (f)'nsg : S
' - ONOW that the equation f(x) = x* — 18 = ( has only [ B
. Ans: \ﬁ N perpendicular to the second f it ; i : iti E-

b.  Prove that the sum of the kinetic and potential ener;irg: ggrsrlggte tor%qt.l Usmgfbnsegnon'methgd, e pastses % | ;%
of a freely falling body remains constant throughout the 2 /praces of decimalin the interval (2, 3)'. Ans: 267§ lette b
motion. o [4] OR e

: ‘ Use Newton-Raphson method to find the positive ool o fe %
X+ Sg =5 =0 lying between 1 and 2 correct to three plac®® | Worg .
of decimals. . [ RN HE;

Ans: 1.184 ‘%elher';

|
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S) PERMUTATION AND COMBINATION QUESTIONS 215
e, " PERMUTATION 9. [2073 Set o, 1] How
digits i many differ ;
f > m/g, ] . gils can be formed with the digits 0, 1 2”13 numbers of five
hy M P Notation 10, AT 2
v@ ' ,2" . D. NO, 1 HOW man n ) Ans: 98
h the lo% actorial n, denoted by, nt or [ n_is given by 4000 can be formed with the di J : l{mbers between 3000 and
My, =123 \ . BT SR gits 2,3,4,5,6, 77 2
A € t= ) S !
g ey ¢Lo.lc?t‘al L * seat et C Q.No. 13 In how many ways Ans: 60
 the o dotal ey of periigtions of o ‘ edinacircle? ys can 7 students be
e 8 a’ge-‘“" {aken r at atime 1s ?Nen by : et of n objects 2. [ 2
S gh R, WP, =P - ' - [2072 Set D
f taf‘)om;\ P, =P D)= N2T word EEE Q.No. 1] In how many ways the lett et i
heir .43, Tne total number of permutati MENT can be arranged CHerS of e
& . qaken all at a time, wh ations of a set of , together? ged so that vowels are alw
¥ g objects are of tha :gct:e(;e are p objects of ngOb:(eCts | : a[yzs]
nd kind a Ot one kind, 13. \
- third kind is—b‘—q!m ind and r objects are of %‘_’72 5o E aNo_ia] Find the numiber of ways in which 4
) ,‘ LS LR . en S -
af eh%%‘. Circular permutations of n obj ' - seat and 3 women can be seated in a row)r’u \ln uhion 4
8 fag 5 The number of permutatio Jects = (n - 1)1 s 50 that the men and the women mus i
to % with repetition = n' n of n objects tak - SR must alternate. 2
Rs‘5pe_h ,,,,, N rep n, P r enr at a time 14. 2071S . 2]
and g  varks Questions] ' upp. Q-No. 1a] In how many ways can i difforont
’ Bt coloured heads be made i eight different
el yig, 2076 GIE St A Q.No. 1a] In how many w . ade into a bracelet? 2
Wb . - ays the .
S 3 ’!neafp_,m word "EXCELLENT" can be arranged sot);\ t e letters of the 15 2071 0ld Q.No. 2 a] How many per ) Ans: 2520
i always t0gether? ‘ at the vowels are letters of the word "SAARC"? permutations are there of the
Bx+ Sy [2] ' : 5 2
¥ 2, 076 GIE Set B Q Ans: 30240 6 2070 Su o b :
in ~ .No. 1 : pp. Q.No. 1 ‘ \ Ans: 60
to octaJ!ok e — ofath:():g'rtna?y even numbers of 3. Dench. How many a?a;ngsel);; g:t”sdfen are to be seated on a
. o o igits 1, 2, 0 e are possible i
gy dosmm;m_v repetition of digits is allowed? 3,45 6 .Whg} child sits at th'e left end of the bench ?p e if the younge;;
K 17. 2070 ' '
3. [076 Set B QNo Ans: 108 . {2070 Set D Q.No. 1 g In h Ans: 120
: .No. 14| | : — OW man
et Word ALGEBRA c;]aben T Triany wags e lsders of the the word "ELEMENT" be arranged')y Wag5 e L e of
rever ogether? arranged so that repeated letter are  18. 2070 (Old) Q.No. 1 b] o (2]
—6X—4'Z: . _« 4 — .No. 1 How ma ) ) Ans: 840
. z));W. : 12 digits less than 500 ¢ ny numbers of three different
s: (1) [976 Set C Q.No. 14 In h Ana: 1900 45677 an be formed from the inte
4 "IOCALCULUS 3 I how meny WA the letters of the Ak gers 1,23,
ool n = ' ‘
s logether? e arranged so that vowels are always ~ 19- 2069 (Set A) Q.No. 7a] In hov ‘ P 1[220]
™y ; [2] three girls be seated in a ro:vv Z;r:y'ways can four boys and
T S ‘ fpe; 640 may sit an aining seven seats if th
Sm™ pRec ARIOUS < 3 In how many ways the letters of the word Y shenywhere? E | %
an be a '
4 Sy togethor? be arranged so that all the vowels are 20 How many license plat  Ans: 5040
o= § ' 2 g'ﬁerem digits can be made ouri efS GAISISH0G L
a I , Ans: 43200 4.5,6,77 ' of given integers
VICCLY R o o rf: how many ways can eight people be 54 .-
_msw 5 e always togeth eig tseats s0 that two particular persons PRECAélgbéa In how many ways letters of the n\:/b?g
20 g gether? 2 can be arranged so that all
LAl 2] always together? at all the vowels are
|eoaha$ P n h Ans: 10080 o 2)
/. word o .No. 1a ow many ways the letters of the 22 : .Ans: 43,20
P PL .No. 2 3] How many four digi 20
mej)l i ellers are 5 LETE can be arranged so that the repeated” formed using the digits Oy 10Ul'2dlglt8 odd numbers can be
27 ways together? 2] repeated? 12,3, 4,5 no dgit being
e . Ans: 5040 53 [osE ' T A .1{‘24]
pos"’f; ? %ord HEXAGON 3 In how many-ways the letters of the ) a—_n 11 5’0'6“ 2 3 How many numbers are there bé‘f{,veg: 100
10 1 ogethery can be arranged so that vowels are always such that every digitis either 2 or 97 (@
"l X ’
4 2 24 How many numbers of , ~ Ans:8
. three different digit
Ans: 720 th ) igits less
ns an 500 can be formed from the integers 1, 2, 3, 4, 5, 67 2
Ans: 80

]




276 Asmita’s Question Bank (Science)- XII

25. [2061 Q.No. 2 a] In how many ways can 6 different beads be

strung on a necklace? 2]
Ans: 60

26 2060 Q.No. 2 a Find the numbers of permutation of the
letters of the word 'MATHEMATICS'. 2)
Ans: 4989600

27. 2059 QNo. 1§ How many permutations are there of the
letters of the word 'mathematics' taken all together? 2]
Ans: 4989600

28. 2058 Q.No. 2 a In a cerain election, there are three

candidates for presidenl, five for secretary and only two for
the treasurer. Find in how many ways the election'may turn
out. v [2)
Ans: 30 ways

' -
29. 2075 Set B Q.No. 53 How many words can be formed from
the letters of the word 'ENGLISH'? How many of these do
not begin with E? How many of these begin with E and do
not end with H? . . » 4]
’ Ans: 5040, 4320 and 600
30. [2074 Supp Q.No. 5a In how many ways can the letters of the
world "ARRANGE" be arranged so that no two R's come
together? (4]
Ans: 900
31. {2074 Set A Q.No. 53] Prove that the number of permutations

of n distinct objects taken r at a time is given by
I
P(n, 1) = — [4)

" (n-n)! - B
32. [2074 Set A Q.No. 5a OR] How many numbers of 4 different
digits can be formed from the digits 4, 5, 6, 7, 8? How many
of these numbers are divisible by 5? How many of these
numbers are not divisible by 5? 4
) . Ans: 120,24,96
33. {2073 Set D Q.No. 53] In how many ways can the letters of the
word "COMPUTER" be arranged so that (i) all the vowels are
always together (i) the vowels may occupy only odd
positions. ' (4]
Ans: (i) 4320 (il) 2880

- I
34. [2072 Supp. Q.No. 53] Prove that P(n, r) = n.m where the

(n-
4
35. [2071 Set C Q.No. 5 3| In how many ways can,the letters of
the word "TUESDAY" be arranged? How many of these
arrangements do not begin with T? How many begin with T
and do notend with Y? [4]
Ans: 5040, 4320, 600
36. [2071 Set D Q.No. 5 a In how many ways can the letters of
the word "COMPUTER" be arranged so that i) all vowels are
always together? ii) the relative positions of the vowels and
consonants are not changed? [4]
Ans: (i) 4320 (if) 720
37. [2070 Set C Q.No. 5 2| In how many ways can the letters of
the word, 'CALCULUS' be arranged so that the two L's do
not come together? 4y

Ans: 3780

(n=r)

symbols have their usual meanings.

a7. Prove that the total number

38. [2070 (O1d) Q.No. 7 a] In how many ways can the lottarg .
word 'Sunday' be arranged? How  ‘many
arrangements do not bogin with 7 How many by
and do not end with a?

At

""Al\

Ans: 720, M!

39. [2069 (Set A) Q.No. 8a] In how many ways can thg iy

the world "ARRANGE" be arranged so that no two R |,
together? '

3}
lorg

)
) (;()(l“!
)

, Ang.
40. [2069 (Set A) Old Q.No. 7b] In how many ways can |:{n|:3?
of the word "MONDAY" be arranged? How many "w[’
arrangements do not begin with M? How many beging wim};

and does not end with Y?

Ans: 720, 000:‘:}
41. [2069 (Set B) Q.No. 5a] In how many ways can the Ienmsm
‘the word "MONDAY" be arranged? How many of ™
arrangements do not begin with M? How many begin Wiy
and do not end with N?

l4
Ans: 720, “00.9(!
42. [2069 OId (Set B) Q.No. 7b] In how many ways can (ep Peogl

be seated in a round table if two people insists on Sitting ey
to each other? . I
Ans: 80849

43. Prove that the total no. of permutations ; |

set of n objects taken r at a time is given by
Pin,=n(n-1)(n-=2)...(n—=r+1),nxr. i
4a. Show that the number of ways in which i

letters of the word "arrange" can be arranged so that wo
do not come together is 900. i

45. In how many ways can 4 Art students and

Science students be arranged alternately at a round table? |
Ans: 144 |

46. In "how many ways can the letters of e |

word "MONDAY" be arranged? How many of these
arrangements do not begin with M? How many begin with M
and don't end with Y? U

Ans: 720, 600, %

of a set of n objects taken r at a time is given by
n! _
p(n‘ I') = (n - r)l' [4]

b| In how many ways can the letters of
word ARRANGE be arranged so that no two R's Com
together. W
Ans: 9

48.

B. COMBINATION

Sy

1. °C:

l

- 2. The total number of combinations of n objects taken t
atimeis "C,= C(n, M=

nl
(n—r)! A n2r
3,

; ;‘anrC= "Cr-y (Complementary combination)
n. .=

of permutations |

1. nP,:r

"Cetheneither r=rorr+r =n
iii. *"C,+"C,_, i ‘_/ '

9, [207
car
are

10, @
Col
be

", @

Co
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many  courses out of 8 can be selected when 3 courses are
“geds Yoy . campulson [2)
Orna"':: ' , Ans: 10

u-"! Find the value of r if 9Cy, = Myt 2]

DW . Ans: 1,2
Y "iany o | In an examltjatlon. an examinee has to
M fed? H“ﬁ cecure A+ grade in each 'of the five subjects. In how many
ko, %, yavs can the examinee fail to secure A+ grade? 2]
", : o Ans: 31

¢ In"an examination, a candidate has to

any Wy N, PaSS in each of the four subjects. In how many ways can the
o HYS &y condidale fail? | 2
1y Ot », Ans: 15
owpy If there are 10 persons in a party and
" each two of them shakes hands with each other, how many

" .. hand shakes happen in the party? 2]
any Waysé_‘ , Ans: 45
Ople ingi . 6. R073 Set D Q.No. 13 From 10 persons, in how many ways
" can a selection of 4 be made when two particular persons

are always excluded? v [2]

no. Ofperrf ) ' ) Ans: 70
2§ 7. 071 Set C Q.No. 1 3] Find the number of ways in which 5
1 M 53 courses out of 8 can be selected when 3 courses are
Jn2r compulsory. : 2
©r of Wy ¢ ' _ Ans: 10
aranged ;& 2071.Set D Q.No. 1 a] A man has 5 friends. In how many
ways can he invite one or more of them to a dinner? [2]

Ans: 31

n4AISE o G575 Set € GNo. 1 2| From 10 persons, in how many ways
ly 3"""’“’”‘2 can a selection of 4 be made when two particular persons
. arealways included? 2l

can the B Ans: 28
pw ma ¢ 10. 2070 Set D Q.No. 5 a From 6 gentiemen and 4 ladies, a
wman¥'  commitiee of 5 is to be formed. In how many ways can this
. be done so as to include at least two gentlemen? . * [2]
Ans‘m’i / Ans: 246
el s 2069 (Set A) Old Q.No. 2a] In an examination paper
jne 87 Containing 10 questions, ‘a candidate has to answer 7

- 2069 Old Set B Q.No. 5] How many different sums of money

H%"e . .
hy @}@ Find the number of ways in which 5

Questions only, in how many ways can he choose the
Questions? - - 12
Ans: 120

- 089 (Set B) Q.No. 14] From 10 persons, in how many ways

¢an a selection’ of 4 be made if two particular persons are

aways excluded. A [3(3
ns:

1%

¢an be made from 4 coins of different denominations?A 4
ns:

| From 10 persons in how many ways can &

Selection of 4 be made if twa particular persons aré always
Excluded? : [2]
Ans: 70

]

15, A person has got 12 acquaintances of whom *

16.

17.

4 Marks Questions

18.
19.

20.

21.

22,

23.

24,

25.

26.

]

Mathematics 277

8 are relatives. In how many ways can he invite 7 guests so
that § of them may be relatives? 2]

Ans: 336
2062 Q.No. 2 a] From 10 persons, in how many ways can a

committee of 4 be made when one particular person is
always included? , (2]

Ans: 84

A committee is to be chosen from 12 men

and 8 women and is to consist of 3 men and 2 women. How
many such committee can be formed? 12
Ans: 6160

2077 Set G Q.No. 3] In how many ways a committee of three
person can be formed out of 3 men and 4 women so as to
include at least one woman. [4]

; ) Ans: 34
(2076 GIE Set A Q.No. 53 From 8 gentlemen and 6 ladies, ‘a

committee of 6 is to be formed. In how many ways can this

" be done so as to include at least 4 ladies? ' [4]

g Ans:; 469
[2076 GIE Set B Q.No. 53] An examination paper consisting of

10 questions, is divided into two groups A and B. Group A
contains 6 questions. In how many ways can a student
attempt 7 questions selecting at least two questions from

“each group? [4]

_Ans: 116
[2076 Set B Q.No. 5a] A committee of five persons is to be

formed from 5 men and 3 women. In how many ways can

this be done so that at least two women are included?  [4]
Ans: 40

076 Set B QNo. 5a OR] Show that the number of
combinations of 'n' different objects taken 'r' at a time is given

I
by C(n, 1) = (n_nw . Also show that
Cn,+C(n,r=1)=Cn+1,r). - ‘ [4]

[2076 Set C Q.No. 54 In how many ways a committee of five -

can be formed out of 4 men and 3 women so that it includes

at least one women? [4]
' Ans: 21

[2075 GIE Q.No. 53] In how many ways a committee of three
person can be formed out of 4 men and 3 women so that it

includes at least one woman? . [4]
Ans: 19

[?075 Set A Q.No. 53] An examination paper consisting of 10
questions, is divided into two groups A and B. Group A
contains 6 questions. In_how many ways can an examinee
attempt 7 questions selecting at least two questions from

each group? - (4]
Ans: 116

[2074 Set B Q.No. 53] From 3 men and 7 women a committee
of 5 is to be formed. In how many ways can this be done so

as to include at least one man? 4]
Ans: 231

T N I B N e mEIE NI



278 Asmita’'s Question Bank (Sclence)- Xil

27 2075 Set C Q.No. 8a] If C(n, r - 1) = 36, C(n, r) = 84 and
Cln, r+1) =126, find the value of r and n. [4]

: Ans:r=3 n=9

28. [2073 Supp Q.No. 53 In how many ways a committee of three
can be formed out of 5 men and 2 women so that it always
consists al least one women? 4]
Ans: 25

29. [2073 Set C Q.No. 54 There are ten electric bulbs in the stock
ofa shop oul of which four are defectives. In how many ways
can a selection of 6 bulbs be made so that 4 of them may be
good bulbs? (4]

Ans: 90

30. 2072 Supp. Q.No. 5a OR] Prove that o
Cin, 1) = C(n, = 1) = C(n + 1,r) where C(n, 1) is the
combination of n things taken r at a time. [4]
31. [2072 Set C_Q.No. 54 A committee of five persons is to be
selected from 5 men and 4 ladies. In how many ways can this

be done so that at least two ladies are always included?  [4]

Ans: 105

32. 2072 Set D Q.No. 53 A person has got 12 acquaintances of
whom 8 are relatives. In how many ways can he invite 7
guests so that § of them may be rélatives? [4]

Ans: 336

33. 2072 Set E Q.No. 54 In a group of 10 students, 6 are boys. In
how many ways can 4 students be selected for mathematical
compefition so as to include atmost two girls? [4]

Ans: 185

34. [2071 Supp. Q.No. 53 An examination paper consists of 12
questions divided into two parts A and B. Part A contains 7
questions, part B contains remaining questions. A candidate

is required (o attempt 8 questions selecting at least 3 from
 each part. In how many ways can the candidates. select the
questions? . ' ‘ [4]

' . Ans: 420

35. 2071 Old Q'No. 8 5] In how many ways a committee of 8
members be selected from 8 gentlemen and 6 ladies, if the
committee is to inciude not more than three ladies. [4]

: - Ans: 1589

36. [2070 Supp. Q.No. 5 4 A committee of 5 is to be formed out
of 6 gents and 4 ladies. In how many ways can this be done
when at least two ladies are to be included? 4]

’ Ans: 186

37. [2069 (Set B) Q.No. 5a 0q From 6 gentlemen and 4 ladies, a
commitlee of § isto be formed. In-how many ways can this

be done 50 as to include at least 2 ladies? 4]

: . Ans: 186

38. [2068 Q.No. 75] A person has got 12 acquairitances of whom
8 Are relatives. In how many ways can he invite 7 guests so
that 5 of them may be relatives? [4]

I Ans: 336

39. A committee of five is to be constituted from

' six boys and five girls. In how many ways can this be done
$0 as to include at least one boy and one girl? [4]
Ans: 455

[2066 C Q.No. 7 ] From 10 players in.now many yay .
selection of 4 be made, when one particular player i alwna 4
included, when two particular players are excluded? a[Y:] ‘
; Ans; g,
2066 Q.No. 7 b] A person has got 12 acquaintanceg of ‘:;0 (!
8 are relatives. In how many ways can he inyit ey
guests so that § of them-may be relatives? [e4n] ‘
An ‘a

40.
a1,

42.
questions which are divided into two groups each Contaipj,
5 questions and he is not permitted to attempt more than
-from any group. In how many different ways can he Make
his choice? i
Ans: 200

From 6 gentlemen and 4 ladies a COMMifeg

of 5 is to be formed. In how many ways can this be dope %

as to include at least one lady? m
o Ans: 44

. [2058 Q.No. 7 1] From 10 football players in how many ways
can a selection of a 4 be made (i) when one particular Playey
is always included (ii) when two particular players are always

43.

excluded? 4
. Ans: (i) 84 {70
2. BINOMIAL THEOREM '
'A. BINOMIAL THEOREM
‘ 4 FORMULAE
1. Binomial theorem for positive integral index n;
(@+x)"="Coa"+"Cya" " "x + "Cra" "2 x2 + "Cya" "3y
: +ow + 0@ IX 4+ e Cux .
2. General term; ‘
‘a.. The general term of (a + x)™
: tr+1=ﬂCran—rxl
b.  The general term of (a — x)"™
1= (=1)"C,a""" x
-8, Middle term:
a. Whennis evenin (a + x)", the middie termis
o o on -
b1 ="C 0" 2E= "G g2y 2
'z 3 3
p. Whgn nis oddin (a + x)", the middle term is
faet =l .
~ 2 +
N=1 n-1
" T
- ncn -1 a X
2
n+1 11—_1 7
2
= "CD___‘ a’ x°’
2
0+1 n4+1
n_Dtl n4t
2
tn + 1 = tn + 1 a X z -
T2 =
2
= “C_n_ﬂ_ a’ x?
2

1. [2077 Set G Q.No. 1a Find the term independent of x i te

8: 3
2063 Q.No. 7 B A candidate is required to answer ¢ out'gﬁs A

2

o : 1\ l
binomial expansion of (2x +§;) : |

Ans: & * 2

07

exp



W
P i
y@rs g,'%’w )
e &t . 5 , *
| TQa ez:..:v Find the middle term in the expansion
l 0 e -v»X3>1 . 2
:’ays qua'flr;, ". of (3 Rnia: 5'1236)[("]’
Jar%gj" b Find the term independent of x in
uiTEQ[ grpansion: ZX'ZX) [2]
0 Qroz ansh;_.' "Ans: 924
d a“Dse:‘::_ Find the middle term in the
En't @nv‘,\h 1 18 . .
WaYsQ;— gxpansion of (X *x) - 2]
‘. 8!
ng 4 Ans: Srei
a1 Iad.l Find the middle term in the expansion
an ‘\ "\' 1 12 .
" (x-xz) - 4 2
B1S inpy, Ans: 222
U?aoﬂe pg_w 3 b Find the term mdependent of x in the
’Plaew\ 1\6
Jey, expanSIOH 0f< —2)() : [21
Q : » 5
. : , : Ans:—i
7. 075 _Set A Q.No. 10 Find the coefficient of x in the
i a\’ . v
= expansion of (x2+72). 2]
ndex : i Ans: 10a°
2,2 ""& 8. [2074 Set B Q.No. 1b] Find the coeffncxent of x8 in the
, ‘ 1\10 .
X expansion of (x3 +x> . i
Ans: 210
8. 073 Set C Q.No. 10 Fmd middle term in the expansion of
1\12
2
( 3x2) : 2
' 308
mis Ans: 243 X
| . B72 Supp. G.No. 19 Find the middle term in the expansion
1
of( —) : 2
s X+2X ) [ ]
' 12155
. Ans: 358
E Find the coefficient of the term
6
' Containing X2 in the expansion of (3 2)() : [2]
: 20
Ans: 5~

‘ Find the term independent of x in the

12

eXpans; i 2

| pansion of (xz_ 3X2> . [

i ., 308

/). b Ans: 243
i1 - , ,

i’ " Find the coefficient of x in the

, EXpansion of (Xz +a_z> R [2

X
f Ans: 102°
a

14,

185.

16.

17.
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[2071 Oia Q.No. 1 1 Find middle term or lerms in the

16
expansion of (ax +i)
ax/ -

2]

Ans: ;fal(

2070 (O1d) QNo. 2 & Find the term lndependent of % in the
. 13«

ex 2 = : :

pansion of (x +x> [2)

Ans: 495

2069 (Set'A) Q.No. 1B Which term is free from X in the
. 1 \1s

expansion of (x’ x) ? 2]

Ans: 3003

[2969 (Set A) Oid Q.No. 1b] Find the coefficient of x5 in the
v ( 1V

expansion of | x +Z) . 2]

; Ans;%

18. -

19.

20.

21. 2065 Q.No 1 b

22.

23.

24,

25.

@*f i)g
2 T3/

2064 Q.No. 1 1 Find the middle térm in the expansion of

Find the coefficient of x5 in the expansion of

1 7 ' '
(x+§>. - , 2

7
Ans: 2

Find the middle term in the expansion of
N\18 '
"
Ans: 91,891!

Flnd the middle term in the expansion of

("*9’1&- I 2

A8
9! 9!

2065 Q.No 1 ] Find the term free from x in the expansion of

ANS: orar

(2

7
Ans: 18

)

181
Ans: 9. of

2063 Q.No. 1 1 Find the term independent of x in the
1\ 12 :

expansnon of (x2+ ) . [1.

Ans: 9" term = 495
Cn are the binomial

If Co, C1, C2, ...,

coefficients in the expansion of (1 +x)", show that:
Co+Ca+Ca+...= 2" 22 ¥¥s{2)

_ 2061 Q.No. 1 b Find the term mdependent of x in the

1
~ expansion of (x2+x) : ' , (2]

Ans: 9" term = 4395

N oo o o i A O IR DI BN R EIE R
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1 I
26 2060 Q.No_1 b Find the coefficient of x5 in (x +§;> , [2)
Anl:%
27. [2058 Q.No 11 Find the seventh term of (2x + y. [2]
Ans; 69136 x*
8. [2057 Q.No. 1 g Write the middle terms in the expansion of
(@ +x)"when n is odd. (2]

x 2

n-1y 4 net nety 851 o
Ans: C n,T)n 2 x 2 and C(n, )a
4 Marks Questions

29. 2075 Set B Q.No. 5b) If Co, Ci, Cz ..., Cn are binomial

coefficients in the expansion of (1 + x)" prove that
Co+4Cy +7C2+10C3 +...+ (3n + 1)Ca = (3n + 2)20-". [4]

30. 2074 Set A _Q.No. 55 Show that the middle term in the

. . 135..(2n-1)

expansion of (1 +x)2 is PR [4]

31. {2071 Supp. Q.No. 54 If the three successive coefficient in
the expansion of (1+x)" are 28, 56 and 70, find n. - 4]

: . Ans:8

32. 2071 OId Q.No. 7 b] Define the general term of the binomial
expansion of (x + a)". In the expansion of (1 + x)" prove that
the sum of the coefficients of even terms is equal to the sum
of the coefficients of odd terms and each is equal to 2", . [4]

33. 2070 Supp. Q.No. 5 b] If the coefficient of x in the expansion

L .
of (xz +£x) is 270, find k. . [4]
' . Ans: 3
34. 2069 Old Set B Q.No. 8] If (1+x) = ¢o + C1X +C2X? +...+ CnX",
2n)!

prove that: Co? +C1? +Co? +... +Cn? =

(n|)z. . [4]
35, If three consecutive coefficients in the

expanmonofﬁ +X)" be 168, 330 and 462, find n. 4
Ans: 11
36. If the three consecutive coefficients in the
expansion of (1 +x)"be 165, 330, 462, find . 4]
Ans: 11

37. 2059 Q.No. 8 B If Co, C1, Cy, ., Ca are the binomial

coefncnents in the expansmn of (1+ x)" then prove that

2n! |
CoCn+Ci Cot+....... +Ca Co = P : [4]

38. Find the middle term in the expansion of
(1+x)™, where n is a positive integer. . [4]

1:35.... (2n~1) (2x)"
nl
39. @Gi&SetAQNoHIfU+x)"~Co+C1x+sz2+
prove that:

Ans:

.. +Cy XM,

' I
CoCo+CiCa+CoCa+... ... +Cpy Gy = ——i2l)!

40. (2076 Set B Q.No. 9] Show that:

13 1.3.5 A ]2
+.. 0= 3 [6]

1
4748 481

y

41, 2074 supp Q.No. 9] If (1+x)" = Co + C1x + sz2

Con
prove that: '
Ci 2 3c3 DG _ n(n+
R *Cot 2 (0

42. 2073 Supp Q.No. 9] Prove that: ‘ :
- 2c2 +3c3-4ca + ... +n(-1)™ca = 0, where ¢y, o,

are the binomial coefficients.
43. [2073 Set D Q.No. g If (1 +x)" = co;?x +ox? . + G
2n!
prove that: CoCn + C1Cn-1 + ... +CnCo = n'n' f

44. 2072 Set D Q.No. 9 State Binomial theorem, |
expansion of (1 +x)" prove that the sum of the coefficiens ,
the odd terms is equal to the sum of coefficients of the eve

terms and each equals to 27— 1. 5 |
45. [2072 Set E Q.No. 9] If (1+x)" =cCo +C1x +C2x2 + o
2n!
prove that: Co Cy +C1 Cn-1 +C2Cn-2+... +Cn C0 = —— onl I

46. [2070 Set C Q.No. 9 ] Show that the middle term i ,

" 135 . (2n-1)
expansion of( —;) is Y (=2n i

a7. 2070 Set D Q.No. 9 If (1+x)" = Co + Cix +Cox2 + . 4y
' 2n!
prove that:Co-Cn +C1 Cn-1 +... + Ca Co = ) b |
48. [2069 Set B Q.No. 9] If (1 +X)" =Co +Cix +Cox? + ... = Caxt,
o 2n!
prove that: CoCa +C1Cn—1+ ... +CnCo = nint (6

_B.  EXPONENTIAL AND LOGARITHMIC SERIES

méznm+2ﬂ Gl

e = +1!+2l+3|+"'

wxn

=Z—

= nt

1.1 1

when n = 1e_1+”+2| A+

_ 1 1.1 1
whenn=-1 ¢ =1_1|+—2—|

B E
2. Expaniosn of a¥ :

X X o
a* =1+1—llog.,a+'2—'(log.3 a)2+%(loge a)’ +

where a is any poitive number.

3. The logarithmic series
2 3 4
xX° X
l0ge (1+x) =x -3 +3 ——2 + ... (-1 <x<1)

XZ

and loge (1 —=x) = — x == _

E

_14-+ (1sx<1)

N

1. Expansion of * :

@, wpx,

e ) sk 20 WD
EHHEEEEEEMQ"
. 076 SetB aNe. 1S|Showthat ; %+ =1

072

10. po71

y.= X

| 11. [2070

i 3

- 13. 2070

14, @

5. Rogg

5. Roey

7

b Bov:

1

% Ros:
that:



"‘CIX‘
Q% v' .. ‘
2 X X oy
s B ot 81V =3/=50 +3i=47 + .., show that
n. : vy ' .
) 1Cn§0 .x=)‘*Y2”'3 4t 2
\ W, Prove that:
\CO*C b ‘: . f . 24 -2 i
i, —e+ et 7%23.0% % =In<).
bt@ Wl 7372.5 3749 : 12
Nhi ' Provethat'l(e 1) —‘1‘l 1
Bingy, P ANy A TR il
Iq| .
e e, X2 x3 x4
noium Of!rf?n Iy =x+ 2 Y3+, show that;
Yt gy
S TR R TR 2]
+ 23 4
Cix oy — x2. X3
. s 'fy:x-‘2‘+§~ ... show that:
"'*Qo\; 2 vd . ’
Lok :
the py, XY T2ATIT S ¢/

u;f\

: 2 4 6
: -1 . 7. 073 Set D Q.No. 10 Show that:ﬁ+§+a+... toco=g [2]
| 3 _

2 4 K
Cix +(y, 8 [072SetD Q.No. 1b] Prove that: TR +% +.=e. {2

Co:ﬁ - ' _2_ i 6
M ® 072 Set E Q.No. 1b] Show that: N*3* 5+ tow=e (2]
" CIX + 0yt 2 3 4 .
2n1, +0 10, 2071 Supp. Q.No. 14 If x = y—‘y2- +)’3_ _y4—+,__, show that:
T} f x2 3 xt
1! . y:x+-2—!+§+21+... : | [2]
11. 2070 Supp. Q.No. 1 b} Prove that:
g L, _
M—— 13%2.5%3.7%4.9% =41 '”2)> [
2. Q070 Set C Q.No. 1 b Show that:
1 1 ‘ _ .
I EE
1 1
”‘ Show that: loge2= 1.2%3.45.67 2]

1

234

14 . 1 _1__1_ 2
- 69 Set B Qo 18] Prove that: loge2=1753.2%5. 6" 1

D

1
5. 2063 O1d (Set B) Q.No. 34 Find the value of 5 (e +e™).  [2]
. 1

1
Ans: 1 +ET"‘4| +..

.o | N
TANE Prove that: Ioge2 = 77 5%372%5 . 6 4
+

-2

i1 ] L
d Prove that: loge2 = 7-5%3"7%5 . 6 2
4,(5” & Varks Questions

18 . 02 32 42 :
A‘” Prove that:1+‘2—!+§+m+...°°=2e. [4]
3 : 2 3
/i " If y=’1x‘,+‘;-,+§‘,+... to co; prove -

that: x = y _yzi i 33_151,.._. to o H

J

—_

[\

1

|

Mathematics

20, Prove that:

142

1re 1+2+3 1+2+3+4
+ —— ———_ O T & 3e
2! + ! + 4! +."(l):7 [4]

21. [2067 Q.No_8) Prove tha,
(R BTEVARTANE
3792\ *3(35‘5)*""”:0 4

. ,Prove»that:%+g—'+%+._‘mw:l n
51" 7 .

281

: 1 1 1
2. Prove that: 77 o 2ty it =loge2 [4)

2
1 .
24, Ify=x-5x2 +%x3— .., Show that;

L S0P o KR
SRAFTLRETH A 1

xx2 x3
25. 083 Q.No. BB If y =75 +57 +3; +.. tooo,

Prbvethat:x=y-%y2+%y3—%y4+...t0w [4].

26. Prove that: % +£T +}6',‘+ . fow= % [4]

1 1+21+2+3
27. OG0 NG TH Prove hat 57 + 5o e, =E |y
| 11,1
27476 ey
28. [2057 Q.No. 8 a] Show that; 37— = ot [4]
‘ ITRETRTRE
29. [2077 Set | Q.No. g Define exponential and logarithm series.
22. 32
Also sum to infinity the series: 12 +or +% * e 6]
Ans: 2e
. . )
30. [2076 GIE Set A Q.No. 9 OR] Show that: 21 x+12-e- 116]
X=
) Ans:e-1
0. N2
31. [2076 GIE Set B Q.No. 9] Show that n§1 1)~ e-1 [6]
111
IR T
32. [2076 Set C Q.No. 9 Prove that: 7~ 1 sy M
- 2 et
33. Prove that:
123 +3.Z_5+5‘2.7 +..too=-1+3log2. (6]
34. [2075 Set A Q.No. 9] Sum to infinity the series:
3.5 1 6
ACTRVA B .
- Ans: 3e
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35. (2075 Set C_Q.No. 9 Write e* in the series form. Using It,
- 1 1 1

MRS 1-¢
chow thal: 1 1 1 =1+e (6]
IR RS
12 22 32
36 2074 Set B Q.No.9) Sum o infinity the series3+5y+73 . (6]
Ans: 2e
L W
A6 -1
37. [2073 Set € A No. 94 Prove that: 711 —e+1‘ (6]
3 5'
(e o] n2 .
38. [2072 Supp. Q.No. 9] Show that: Y. =7 (n 1)1 -1.  [6]
n= .
39. [2072 Set C Q.No. 9 Prove that:
1 1 5 1+3+5+7
I+ ;!3 - +§!+ + - 4+, +.= 2 ‘ 6]
. < 0 n2
40. 2071 Set C Q.No. 9 Show that: Zm =e-1 [6]
n=1" " :
41, [2071 Set D Q.No. 9 Show that:
142 1+2+3 1+2+3+4 - 3e
P T vty o, B
111
arter _e-1

42. [2069 (Set A) Q.No. 9] Show that: 111 e+ 6]

ETRRTAGTAES

3. ELEMENTARY GROUP THEORY. .

Blnary Operation on a Set
Let S be a non empty set. A mapping ffromSx Sto Sis
said to be binary operation on the set S. The image of
the ordered pair (a, b) under the mapping f is denoted by
a t b. Often we use symbols *+ ®, 0, x, -, +, etc. 10
denote binary operaiion on a set. _ _

2. Let G be a non empty set with binary operation '0'. An

~ algebraic. structure (G, o) is called a group if the

operation 'o' satisfies the followmg properties:

a. Closure property
roralia, b e Gnmpllesthataob e G.

b. Asscciative property Nk

~ Foralla, b, c e Gimpliesthatao (boc)=(ao b)oc

¢. Existence of identity element
For each element a e G there exists an identrty element

denoted by e such that :

aoe=a=eoa.

d. Existence of an inverse element

for each element a € G there exist an inverse element

of a denoted by a ~! in G such that

aoa'=e=a'oa.

3. Commutative Group

The group (G, 0) is said to be commutative (abellan

group)ifaob=boaforalla, b e G,

2 Marks Questions

1.

2.

13.

14.

15.

16.

17.

18.

19.

[076 GIE Set B Q.No. 19 Test the associative p’openy 0

2075 Set C Q.No. 1¢| Prove that multiplication on the sy

. [2074 Supp Q.No. 1 If the binary operation * on Z, the sy

. [2074 Set A Q.No. 1d| Let a*b = a— b on Z. Show that '+

2077 Set | Q.No. 1b Prepare a Caley's table for G= (g

where o Is the cube root of unity under multnpllcatlon '“’Il
[2076 GIE Set A Q.No. 1d Define binary Operatiy, l
example. "

the binary operation* defined by m*n=m +n +1 5
[076_sSet B Q.No. 1d Prepare a Cayley's bl lz]
$={0, 2, 3}, under addition modulo 4. ’
[2076 Set C_@No. 1d Using Caley's table for (G v, |4

Wh
G={-1,1} fmd inverse elements of G. T
(

Ang
[2075 GIE Q.No 41cj Examine the commutative pmpem
the operation 'x' defined by m * n =M +n on the ¢ ;
mtegersZ mnecZ «

" Ans: COmmUla
2075 Set A Q.No. 1] If a and b are the elements of agm“
(G,*) andifa*b=e, provethatb=a 1, i
2075 Set B Q.No. 1] Solve 3x + 6=5in2r. 0

Ang:y

of all negative integers is not a binary operation on -

integers is defined by m * n = m +n + 1 for every m nel
show that * satisfies associative property. - i

not an associative binary operation. l
[2074 Set B Q.No. 1c] Prepare Cayley's table for the &
S =1{0,1, 2} under the operation of multiplication modulo3
(2073 Supp Q.No. 1¢] Show that the set G = {-1, 1, -,
fourth roots of unity satisfies the binary operafion ¢
multiplication. i

[2073 Set C Q.No. 19 Find the inverses of the elements!

G ={-1, 1} under multiplications, if exist. V‘*

Ans: -/
[2073 Set D QNo. 1d Let G = {0, 1, 2}. Form a compos¥
table for G under addition modulo 3. Find the |nverf

element of 2. - i

[2072 Supp. Q.No_ 1| Let G = {0, 1, 2). Form acompOS“‘O

table for G under multiplication modulo 3. Find the inve¥|
element of 2. i

')

2072 Set C Q.No. Tcllfa b=3a+2bforabel 'hes g
integers, show that * is a binary operation or z. ;
2072 Set D Q.No. 14 In a Caley's table for a finite group".
does each element occur exactly once in each ™.
exactly once in each column?

[2072 Set E Q.No. 1d] Test the commutative pfopef‘y

operation * definedbym*n=n,m,n e Z .
Ans: Not o™

¢

a“"

2. 2

32,

33,

34,

35,



36.

37

. solution in (G, *),
38.
39.

40.

]
Ca,
lity 734,
Un ab‘h | y
Dujitn g @Re T ossble sobe 21 +1-6inz, g
Ng b,‘nbf,‘{:w, 2 Ans: x =g
. b LetG={0,1,2). Forma composition
the . gt e (07 G under the multiplication moduld 3. Fing the
S
y mtn . %3\,,: ] |deﬂmy e|ement of 2. [2]
’Dare “ ; S .- Ans:1
» 30", prTsaDaNo. ! Show that the multiplication is a binary | |
Al 4 W gperation on the set S = 1oy oo 2
tlseys tabie; 775 Supp. Q.No. 1 d Let m*n =~\mnformn ez Verify
ofg b8 ot the operation * is not a binary operationonZ. 7] |
. L Let G = {0, 1, 2}. Form a composition
) Commuia,‘_ able for G under addition modulo 3. Find the identity
Nsp “"? element of 1. -2
¥ Ans: 0
k Show that the muitiplication is a binary
1€ the e};"&;‘ operation on the set S = {1, 0, 1} ' (2]

<o LM 969 (Set A) Q-No. 1] Let S = {1, 1} and * denote the usual

5, operation of multiplication. Represent it by Cayley's table.
nz, . Show that the multiplication is a binary operation on S, 2]
Wl | 27. 2069 (Set B) Q.No. 1] If the binary operation * on Q, the set
P Caln of rational numbers is defined by a*b = a + b + ab for every

Y OPeraion;, 5 beQ show that * satisfies associative property. . 2]

WCUMAN arks Questions

ey, ' 28. 2077 Set H Q.No. 3] Prove that Ghe Zis a group with
bonZ Shmvf%: respect to additjon. M
b BOT7 Set H Q.No. 3 OR)] Define group. Let (G, *)be a group,
yley's ladk fa£ prove that;
liplicaion > (a*b)'=b-'* a'V a, be G. : [4]
et G=[-17 30. 2076 GIE Set A Q.No. 5] Show that the set of all positive
- binary oveﬁ raional numbers ‘form an abelian group under the
" et”j( composition defined by X y = % ' . [4]
es Of 6%
' 3. {976 GIE Set A Q.No. 5b OR] Let S = {0, 1, 2, 3}. From a
" ¥ Caleys table for S under the addition modulo 4 (+4). Show
1 Fonna@"‘/: that +4 satisfiess the closure and associative property. Does
é % Sfomagroup under +4? 4]

 * 78 GIE SotB aNo 58] Let G = {1, - 1, ~ i} where i s an

4 Maginary number. Show that G forms a group under the

Fofma;;.i Multilication operation, 4
Fd" B B GE ser g Q.No. 5b OR] Let (G, *) be a group. If a, b, ¢

| ¥ethe elements of G and (i) a * b = a *'c prove that b = ¢

ézﬁ’- : (“)bfa%'a, prove thatb=c 4
4P ¢ Define abelian-group. If (G, *) is an
oﬂ;‘fegfa’ 1 2belian group, prove that (a * b)-' =a * b, ¥ a,b € G.[4]
b ,eﬂc"ﬂ " <76 Set ¢ aNo_ s8] If a and b are the elements of a group
4 EIG: ) then prove that a*x = b and x* a = b, xeG ha‘/f

T i SRR
) prvf’em/ Que SOIutpn in (G, *). [4]
o“a111
siﬂ
i

.

42,

43.

45.

46.

47.

48.

39.

50.

51.

]
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Ro76 Setc Q.No. 5b OR] If a, b W i
s , + D € G, where (G, )is a group,
. (a*b) = b1 * o Y

i. (a')'=4
2075 GIE Q.No. 5] If a and b are the elements of a qroup

(G, *), then prove that a * x = b and x

a = b have unique

| 4
(2075 GIE Q.No. 5b OR] Define Abelian group. Also prove that

ifG_Aisja group such that (a * b)2 = a2 % b2 for 4] abeG
then'G is Abelian.  © )
[2075 Set A Q:No. 51 Show that the set of integers Z forms a
group under the operation of addition. ' [4]
[2075 Set A Q.No. 5b OR] If a and b are the slements of 3

group (G, *), prove that a * x = b has a unique solution ir
(G,"). ' .

: [4]
[2075 Set.B Q.No. 64 Let * be defined on Q* byaxb= az_b.
Show that (Q*, *) is an Abelian group. = ° [4)

[2075 Set C @.No. 5b) Define a group. Prove that the set of ai
three dimensional vectors form an ‘infinite Abelian group
under vector addition. - - , ) 4]
[2075 Set C @.No. 5b OR] If a'and b are the elements of group

T

(G, #) such that
i. a*b=bprovethata=e.
i. a*b=e, provethatb=a"

. [2074 Supp.Q.No. 5] Let G ='{1, -1, i, —i}. Show that G

forms a group under the operation of multiplication. [4]
[2074 Supp Q.No. 5b OR] Let G be a group. If a, be(G,*),
prove that (a*b) ™' = b1 +a™". o R
[2074 Set A Q.No. 64| If a and b are-the elements of group

(G"), and

i. Ifa*b =e, provethatb=a"

i. Ifa*b=Db,provethata=e. B 4]
[2074 Set B Q.No. 5b Show that {2", n e z} is.an Abelian
group with respect to multiplication. : [4]
[2074 Set B Q.No. 5b OR] I a, b & (G, 0) where G is a group.
Prove that: S

i. (aob)'=b'oa’ i. (@)'=a

073 Supp Q.No. 58 Define abelian group. If (G. ) is an
abelian group, show that (a*'b)' =a-1*b™"; a, beG. [4]
2073 Supp Q.No. 5b OR] Verify that 2m:me Z} Ais ?n
abelian group with respect to multiplication, where Z is ne

[
set of integers. , ,{]
R073 Set C_Q.No. 50 Define Abelian group. Prove that 2
group G is Abelian if and only if (a0 b)" = a" O‘b‘—j for ai 2,

14
beG. ]

I'lllll 1§ 1 B 1R T R 1t BRI R (111 @Iy /1 TffdN IR 70T T1/fF RTYT TP T T t1f P R0l 1181 R T 1g (/TR 1 @ 100
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52 [2073 Set C Q.No._ b OR] Show that the set of all positive

ralional numbers under the composition defined by

ab
asb = 3 forms a group (4]

53. 2072 Set D Q.No. 55 Given the algebraic structure (G,") with

54.

G = 11, w, w?) where o represents the cube roots of unity
and * slands for the binary operation of ordinary
multiplication of complex numbers, show that (G, *) is a

group 4]
[2073 Set D Q.No. 5b OR If a, b e (G, 0), prove that
(aob)'=b'oa'. 4]

5. [2072 Supp. Q.No. 5b] Given that the algebraic structures

56.

(G, ") with G = {1, », »?) where o represents an imaginary
cube root of unity and * stands for the binary operation of

multiplication, show that (G, *) is a group. 4]
2072 Set C Q.No. 50 Show that the set of all vectors in
space under addition is a group. . [4]

57. 2072’ Set G Q.No. 5b OR] If a, b & (G, *) where G is a group.

Prove. (i) (a * b)" = b~ * a”! (i) (a')" =a 4]

58. [2072 Set D Q.No. 54 Let (G, *) be a group: If a,b € G, then

prove that (i) (a *b)-'=b-'*a' and (ii) (@) = a [4]

59. [2072 Set D Q.No. 5a OR] Define a group. Let a, b, ¢ and x be

60.

61.

62.

63.

64.

65.

elements of a group G. Solve the following for x: x2 = a2 and

xS=e ‘ [4]

Ans:a™
[2072 Set E Q.No. 5b] Show that the set T = {1, 1} forms a
group under multiplication operation. ' (4]
[2072 Set E Q.No. 5b OR] Prove that every element in a group
(G, 0) has unique inverse. [4]
[2071 Supp. Q.No. 6a] Define group. Verify that 2™ m e Z} is
a group with respect to multiplication. (4]

[2071 Set C Q.No. 5 b] Given the algebraic structure (G, ™
with G = {1, o, w?) where o represents the cube root of
unity and " stands for the binary operation of ordinary
multiplication of complex numbers, show that (G,*) is a
group. (4]
[2071 Set C Q.No. 5 b OR] If &, b, ¢, are the elements of a
group (G, *), prove that:
a'b=a*c=b=candb*a=c*a=b=c 4]
2071 Set D Q.No. 5 b] A binary operation * defined on the get
S ={a, b, c}is presented in the following Cayley's table.

B a b c
[ a a b &
| b b c a
[ ¢ c a b
Show that: (S, *) forms a group. [4]

66. 2071 Set D Q.No. 5 b OR] Let a, b, ¢ be the elements of a

group (G, *)

I.
i. Ifa*b.=e, provethat:b=a-", [4]

|

Ifa*b=b, prove that: a=e.

4

72. [2070 Set D Q.No. 5 b Of If a and b are the elements of[;i .
~ group (G, 0) prove that the equation @ 0 X = b has a ynjg, |
solution in (G, 0). | it

73. [2069 (Set A) Q.No. 55 Define group. Let G = {1, -1, j |

67. [2070 Supp. Q.No. 6 4] Ifaand b are the elements of 90,
(G, *) such that

i, a*b=b, provethata=e.
i. a*b=e provethatb=a",

68. [2070 Supp. Q.No. 6 a OR| Let G = {0, 1,2, 3, 4), COnsll' 1;

cayley's table for G under the multxpllcatlon madulo 5 o
the inverse of each element of G.

69. [2070 Set C Q.No. 5 b] Show that the set T={1,1) fOrms
group under multiplication operation.

70. [2070 Set C Q.No. 5 b 0d a, b, c are the elements of g
(G.0) -
i. ifaob=aocprovethatb=c.

i, fboa=coaprovethatb=c. !
71. [2070 Set D Q.No. 5 b Show that the set of mtegers Z formg,

group under the operation of addition.

U

where i is an imaginary unit and * stands for the binary

operation of multiplication. Show that (G, *) forms a group. |4 |-
74. [2069 (Set A) Q.No. 5b o If @ and b are the elements of, |
group (G, o) prove that: (a 0 b)"! =p1oa Al
75. [2069 (Set B) Q.No. 5b] Given the algebraic structure (G, |

with G = {1, w, w?} where w represents the imaginary cube

root of unity and * stands for the binary operation ¢ | 10: §

l«l

multiplication, show that (G, *) is a group. : i |

4, CONIC SECTIONS
‘A. PARABOLA

_________FORMULAE |

1. If e=1, the curve is a parabola.

If e < 1, the curve is an ellipse.

If e> 1, the curve is the hyperbola.
2. Table for Different Types of Parabola

Form of V=4ax | p=-4dax | x=day |x=-day|(y-kp= |(x-h:

.| parabola da(x=h) |daly-4
Focus (a.0) (-a.0) |(0a) 0.-a) [(h+ak | _(h_.k_tﬂL !
Directrix X+a=0 |x-a=0 |y+a=0 |y-a=0 |x=h-a |y=k-?]
Axis y=0 y=0 ‘I x=0 x=0 y:kA_‘Fh
Vertex - | (0,0) (0, 0) (0. 0) (0.0) [ I U
Tangen! at k
vertex x=0 x=0 y=0 y=0 x=h y=

3. The equation of a tangent to the parabola y? = 4ax ! xn
Y1) is yy1 = 2a(x + x,)
. a
4. Equation of the tangent In slope form is y = mx + ;-

5. Condition of tagency of a straight line y = mx + ¢ 10°
2a
parabola y? = 4ax is c_-' Point of contact = (m m)

6. The equation of the normal at the point (xs, y1) o ™

parabola y? = 4ax is y-yi1= __2Y_211. (X = X4)

7. The equation of normal to the parabola y* = 4ax In shp?
formis y = mx — 2am — am®.

tang

 wi



“he G,
." ‘?

; Questions ‘ . ]

Gy 0 M Find the equation of the parabola
20 i -
My g, + s af (- 2 3) and directixx +4 = 0. 2]
3, 'Caljg v . Ans:y'-dx -6y 7=
ty ‘ a..i_ Determine the equation of the chord
" he Sy 3 g the points 1 and 12 on the parabola y? = 4ax. 2)
IOn. T?'. oin Ans: 2x —(ty+ ;) y + 2at,t, =0
arg " : M@g_@ Find the equation of the tangent to the
e’e‘"x‘v  parabola y? = 9xat (4, -6). : 2]
. _ Ans:3x+4y+12=¢
c' h069 (Set A) Old Q.No. 5¢| Find the equation of the normal to
hé 4 he parabola y? = 4ax at the point (x1, y1). 2]
: Sef g, ¢ 5 0id (Set B) @.No. 2 Find the equation of the tangent
on 1 the parabola y* = 16x at the point (4, 8). 2]
idba{e'., . . Ans:y=x+4
0n 3, '“\t&gd‘ Prove.that_the 2[Ine IX +my +n =0 touches
X3t.7 e parabolay? = 4ax if In = am?. 5 2]
" v Prove that the line Ix + my + n = 0 touches
’ E Le(g. .. theparabolay? = 4axif In=am2 2]
Stand g,y Find the equations of the tangents from the
L (G, Jomg,.  point (-6, 9) to the parabola-y? = 24x. 2]
bafthee'.u: ' Ans:2x+y+3=0,x-2y+24=0
Togt B Find the equation of the parabola in which
Igebra the ends of the latus rectum have the coordinates (-1,5)
U and (- 1,-11) and the vertex is (- 5, - 3). - 2]
ents the ina : Ans: y?+ 6y — 16x - 71=0
1€ binay et 10 Find the coordinates of the vertex and the
oup. , focus of the parabola whose equation is y2=6y-12x+45. 2]
i Ans:‘ vertex = % 3 ) and Focus = %,3

oo Determine the equation of the chord joining
— e points t1 and t2 on the parabola y2 = 4ax. (2

—%‘; Ans: 2x = (t, + t;) y + 2atyt; = 0
. Find the equation of the normal to the
. parabola y2= 5x perpendicular to the line x +2y = 7. 2]
Ans:y=2x-15

o Find the equation of the tangent to the
Parabola y2= 16x at the point (4, 8). o 2]
Ans:x-y+4=0

g Find the focus and directrix of the parabola
iy

4=t -

: Za Ans: (0,3)andy +3=0

Find the focus and directrix of the parabola
V-4y-8x-20=0, 2

Ans: (-1,2)andx+5=0

3 ‘ Find equation and the point of contact of

ola/ i ‘lf:rt]r??f?t o the parabola y2 = 12x which makes an angle 45°
n € straight line x — 2y +3 = 0. 4]
y,rﬂ’;“;; . Gire Ans: 3x -y + 1 =0and x + 3y +27=0; (—;; 2) ; (27{ -18)
y” mg 7/’) , Prove that the line Ix +my +n =0 will be
, (ﬁﬂ : "Mal o the parabola y2 = 4ax if al (2m2 +12) + m?n = 0. [4]
g e Find the condition for the line .
ot & Z: MX + ¢ is tangent to the parabola y? = 4ax. Find the
m&“ | Hation of the tangent in the slope form. | [4]
7% ] Ans:y =mx + &

19.

20,

21,

22.

23.

24.

25,

26.

27.
28.

29.

30.

~ parabola y? = 4ax at the point (x1, y1).

31.

32.

33.

34.

Mathematics 285

Find the condition that a line
mal to the parabola y2 = 4my 4]
| Ans: am(2b + a*) 4 pig = g
2076 Set C Qv 6a] Find condition that a line y = mx +¢ is

tangent to the parabola y? = dax, 4)

@M' 6al

ax +by +¢ = 0 may be nor

Ans:c=2

. m
|2o75 GIE_Q.No. 6a Find the condition that the line

ax +by +¢ = 0 may be tangent to the parabola y? = 4 [4]

: . Ans:b’=¢
2075 Set A Q.No. 64 Find the equation of the tangent to the
parabola y? = 4ax at the point (x1, y1). 4]

‘ ) Ans: yy,=2a (x + x,)
[2075 Set B Q.No. 65 Prove that the lines joining the ends of
!atus rectum of the parabola y2 = 4ax to the point of
Intersection of the directrix and the axis are at right angles. [4]
2075 Set C Q.No, 64 Find the condition of tangency of a
straight line y = mx +c to a parabola y2 = 4ax. 4]

a
S.C=—
An s

2074 Supp Q.No. 64 Find the equation of the tangent to the

parabola y? = 4ax in the slope form. Also find the point of
contact. [4]

Ans:y = mx +%; (’: ,%)
[2074 Set A Q.No. 6] Find the condition under which the line
y = mx +c is tangent to the parabola y2 = 4ax. Also find the
equation of the tangent in the slope form. [4]

AnS'c*i' = x+3-
teETy s mx 4+

2074 Set B Q.No. 63 Show that the pair of tangents from the
point (-2, 3) to the parabola y2 = 8x are at right angle. 4]
[2073 Supp Q.No. 63 Find the condition that a line y=mx+c is
a tangent to the parabola y2 = 4ax. - [4]

. a
Ans.c-m

[2073 Set C Q.No. 64] If a tangent to the parabola y2 = 12x
makes an angle 45° with the straight line x — 2y + 3 = 0, find

the equation of the tangent. 4]
Ans:3x-y+1=0and x+3y+27=0

[2073 Set D Q.No. 64 Find the equation of the tangent to the

[4)

Ans: yy, = 2a(x + X4)
2072 Supp. Q.No. 63] Define conic section. Find the equation
of the parabola in its standard form. [4]
2072 Set C Q,No. 63 Show that the pair of tangents from the
point (-2, 3) to the parabola y? = 8x are at rightangle.  [4]
R072 Set D _Q.No. 63 If the tangent to the parabola

y: = ‘
x - 2y +3 = 0, find its equation and the point of contact.

(4]

. Ans:3x-y+1=0andx+3y+37=0; (%,z),m,-w)
2072 Set E Q.No. 60] Find the condition under which Fhe line
y = mx + c is tangent to the parabola y? = 4ax. Find th4e
equation of the tangent in slope form. 4]

a bk
Ans:c=‘""'.y-m’ m

12x makes an angle 45° with the straight line

A - RS
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35. [2071 Supp. Q.No. 6 Find the area of the triangle formed by
the lines joining the vertex of the parabolay? = 12x to the

ends of its latus rectum [4]
Ans: 18 sq. units
36. [2071 Set C Q.No. 6 a Find the equation of the normal to the

parabola y2 = 4ax in the slope form. [4]
Ans:y = mx - 2am - am’

37. [2071 Set D Q.No. 6 a Find the equation of the parabola in
the standard form y? = 4ax. (4]

38. [2071 Old Q.No. 9 & Deduce the equation of the parabola in
the standard from y? = 4ax. (4]

39. [2070 Set C Q.No. 6 a Find the equation of the tangent to the
parabola y2 = 4ax at the point (x1,.y1). 4]
Ans: yys = 2a (x + X4)

40. 2070 Set D Q.No. 6 a Prove that the line 3x + 4y +6 =0 is

tangent to the parabola 2y? = 9x. Find its point of contact. [4]
Ans: (2, -3)
41. [2070 (Old) Q.No. 9 ) If the normal at any point P(at:2 ,2at1)

on the parabola y? = 4ax meets the curve again in

2
Q(at2?,2at2), prove that ty + ;- t

42. [2069 (Set A) Q.No. 64 Find the equation of the normal to the
parabola y* = 4ax at the point (x1, y1) and express this in
slope form. [4]

=:'2§1(x—x,)andy= mx - 2am - am®

43. [2069 (Set A) OId Q.No. 9b) Given an equation of the ‘parabolé
y*= By - 12x + 45, find the focus, vertex, equation of the
directrix and the length of the latus rectum. [4]

Ans: (% 3) ; (% 3) 2% -15=0; 12,
44. 2069 (Set B) Q.No. 6a] Find the condition under which the
line y = mx + ¢ is tangent to the parabola y? = 4ax. Find the

equation of tangent in slope form. Also, find the point of
contact. (4]

a 2a
o m

45. [2069 Old (Set B) Q.No. 9p] Find the equation of the parabola
in standard form. : (4]
Ans: y? = 4ax

46. 2068 Q.No. 9b] Find the coordinates of the focus; the vertex,
the equatlon of the directrix and the length of the latus
rectum of the parabola y? = 6y — 12x + 45, [4]

(2, (2, ) 2x-15=0;12
47. [2067 Q.No. 9b] Show that the pair of tangents from the point
(—2 3) to the parabola y2= 8x are at right angle. [4]

48. Find the coordinates of the focus, the vertex,
the equation of the directrix and the length ‘of the latus
rectum of the parabola y2 = 6y - 12x + 45, [4]

Ans:'(%. 3) ; (% 3) 12x-15=0; 12
49. Show that the pair of tangents from the point
(2, 3) to the parabola y2= 8x are at right angle. [4]

+t2=0.

Ans:y -y,

a a ) . _
Ans:c= m Y = mx + m’ Point of contact =

Ans;

-

50. [2066 C Q.No. 9 b Find the equation of the Pafabola " M
standard form y2 = 4ax. el 2 4
51. 2065 Q.No 9 b Find the equation of the tangem 4
parabola y2= 4ax at a point (x1, y1) on the parabola. 1 @
ANS: vy, = 2.y 1 0
52. [2064 Q.No. 9 b] Deduce the equation of the pafabola| hl)
standard form y? = 4ax. N 1 074 v
53. [2063 Q.No. 9 b Prove that the line Ix + my +n = 10Uche] x/z*ﬂ?
the parabola y2 = 4ax if In = am? ) 8
54. 2062 Q.No. 9 B Find the equation of the normal th] 072
parabola y2 = 4ax in the slope form. ) (2 i
Ans:y=mx- 2“"‘~a } c00r
55. 2061 Q.No. 9 b] Prove that the latus rectum of a pafabol
5 bnsects the angle between the tangent and the norg 3 g
, elther extremity of the latus rectum. Wl 072
56. [2060 Q.No. 9 b Deduce the equation of the tangen , te] glipse
parabola y2 = 4ax at (x1, y1) on the parabola. !
Ans yy= 2a(x+x)
57. Flnd the condition that the line y = my il
may be a tangent to the parabola y? = 4ax. l 6. alips
Ans:c=%
58 Show that the normal to the parabgs
y2=8x at (2, 4) meets the parabola again in (18, - 12), ] L @
59. Find the-equation of the parabola in i ellips
standard form y2= 4ax. ] . 070
ellips
60. 2070 Supp. Q.No. 9 Prove that the tangent to a parabola
y2 = 4ax at a point (xo, yo) on the parabola is given by the . @O0
equation yyo = 2a (x + xo). Reduce the equation in slope | SEane
form. (]
B. ELLIPSE 4 é{w 069
OR - i‘ the €
Tables for Different Types of Ellipse ]
T . .. |Length of
" Major | Minor | Eccentricit ol !

Elipse |Center| Vertex | Focus ik | as |y rL;Lunsq Direchi m
wegeul ‘ B | 2w ] e
#0000 | (8a,0) | (20,0 | 2a | 2 1/ 2= ket :
a>b>0 Hasdl ? B R of fo

| —1
P ' b
@51 10,0)| (0,10) O.4be) | 2b | 2a |4 [1-Z ?ff Y=ty

b>a>0 b 12

(x=h)2 —T | o7
J e Y| ellip

- ] 2 202, J

bzkz-t (0, K) | (h+a, k) | (hae, k) ?a 2 1_% Z bty 2 E
a>b>0 | ’Ep.:
(x-hy?

a2 t| b
_ l—)zk'zﬂ, (K | ke | hksbe)| 20 | 2a | [1-2 2ty | gy k
b>a>0 ‘ 5 |

— Sllig
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%ation : L stions
1 ] Que ) .
g, :th b M Find the foci of the ellipse
Qg By dy =0 2
a"()n hy Ans: (£+/3
of " : : ,0)

A e fodi of he el &= 1 V2

“he, N flndl e foci of the elipse “15=1.12
? X*m . . Ans:(t3,0)
y, )| Find the foci of the ellipse

|

=1. v 2

‘ Ans: (0, 0), and (0, 4)
Find the eccentricity and the

N - he foci of the eligse X + 1=
langey . wordinates of e ocl GTE €lpse g 3 = 2
ajt' »Ans:iﬁ,(o,t\ﬁ)
on o ey, bg , Find the eccentricity and the foci of the
Paraby, o
d, ep=— =
W | ciseg *25 1. : [
n
) \tha[ the !:’]‘ ’ Ans: %; (0, +4)
= dax ' [orisetC Q.No. 2 d Find the eccentricity and the foci of the
. elipse 252 +4y? = 100. 2]
nO@a{ fo ffk; . Ans: .3@, (O,i\/ﬁ)
agaiin.¢{ 7. poro Set€ Q.No. 2 3] Find the eccentricity and the foci of the
1 0f the paayy 2 ¥

elipseg+35 =1 .

|

. elipse3x2+4y2=36. S [2
e tangent b . Ans: % (£43,0)

)a;:bola ';g;‘ %. 070 (Old) Q.No. 2 B Find the equation of the ellipse in the
> the equao'

" Ans: -2% +-§T =1
— . 069 (Set B] QNo. 24 Find the eccentricity and fhe foci of

— meellipseﬁ;—gﬁwi%sﬁzt S

Ans: e =3g, (-2 i‘ﬁ- 5)

g Lﬁ;’y tVarks Questions |
#, " BT SeTan 0. 3 OR] Find the eccentricity and coordinates

2 .
o 2 g

=

Ans: 33@ (0, 0) and (0, 4)

b Find the vertices and foci of the
elipse 16x2 + 25y2 +64x + 50y - 311 =0 (4]

14
'3

l

"®Presents an elipse. Find the vertex, focus and eccentricity. [4]

. 5
Ans: (1, 1) and (1, 5); (1, 2[5 ):{-

14, :
Find the vertices and foci of the
eu;p%f%ﬁ +Q/—TS)E e 4

Ans: (-6, 5) and (2, 5); (-2 +\7,9)

5. [0T0SetD QNo. 2 a] Find the eccentricity and the foci of the”

standard form whose focus is at (-2, 0) and vertex azlt (5, 20).[2] '

15

16.

17.

18.

19.

20.

Ans:34ﬁ,‘(o,:\j7)[2] Qo

21.

22,

23.

24.

25.

, : = Ats B -5,-1)
g 1, Ans: (3,-1)and (-7,-1); (1, 1)and(“‘"-‘26_|'2?11 Set D Q. he :
°78 GIE Sef A QiNo. 64 Show that 9x2 + 4y - 18~ 16y~ 11=0 whose distance between two foci is 8 and the semi-lalus

27.

Mathematics

. 2076 set ¢ QNo 62 OR] Find the vertices anq f o
. and foci of the-

<:urve‘u+63 +L2=1. . .
4 36 (4]

X2+ 5y2 - 30y = 0,

Ans: (0, 1) and (0, 5)
|2o75 Set A Q.No. 6a OR] Find

the equation of the gllipse |

the ztzandard form with a vertex at (0, 8) and passing trﬁzﬁgﬂ
)

(3.2 ol

2.
Ans:l-wﬁ:{

_ . 25" %4
[2075 Set B Q.No. 6b OR] Find the vertices, eccentricities, foci

. 2 '
| a‘nd length of major axis of the ellipse ﬁ;—& +y?§5. [4]

Ans: (-zf\ﬁg‘) , m,é, (<245, 0), 2410

2074 Set A Q.No. 6b OR] Find the vertices, eccentricties, foci

. 2 2
and length of major axis of the ellipsexg !Y+T2L_1_ 4

[2074_Set B Q.No. 6a OR].Find the eccentricity and the
coordinates of the foci of the ellipse: x2+4y2-4x+24y+24=0 [4]

, Ahs:32@, (2:2\/3,-3).
2073 Supp Q.No. 6a OR)] Find the vertices, eccentricity and
foci of the ellipse 5x2 + 9y2 = 45.- 4]

A Ans: (£3, 0), % (£2,0)

[2073 Set C Q.No. 6a OR] Find the equation of the ellipse
whose major axis is twice its minor axis and passes through
the point (0, 1). [4]
Ans: x*+4y*=4

[2073 Set D Q.No. 6a OR] Find the centre, eccentricity and
foci of the ellipse 9x2 + 5y2 - 30y = 0. [4]

Ans: (0, 3); %; (0, 5) and (0, 1)

2072 Set D Q.No. 6a OR| Find the eccentricity and
(x+67 y2 _

7 *35 =1. [4]

coordinates of the foci of the curve

Ans: 'as@, (-6, 14\/5)

2071 Supp. Q.No. 6b OR] Find'the vertices, eccentricities,
U (x+B)? (y-1)2

foci and length of major axes of the elllpse‘—g‘)ﬂ 3 =1.[4]

Ans: (-2, 1) and (-8, 1); 3?;(-5 +4/5,1);6
No. 6 a OR] Find the equation of the ellipse

(4]

Ans: 3x" + 4y’ = 192

2071 oid Q.No. 9 a OR| Find the eccentricity and the foci of

x+2?2 (y=52_ 4
the ellipse:(—q'é‘)'w(y—g')'— 1. 4
Ans: 3?—, (—;2’:t\ﬁ ,5)

rectum is 6.

i Ans: (-6, + ¢ (=
Find the eccentricit)y( ::.;n?\ﬁe2

+ coordinates of the foci of the curve 9

Ans:(nﬁ.--z);\/%;a\ﬁ,-z);z\/?

B N T T
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26. 2069 (St A) QNo. 6a of Find the eccentricily, the

29.

@©

30.

3.

32.

33

34.

3s.

(2]

36.

37.

38.

coordinates of the vertices and the foci of ellipse
9x? + 5y* - 30y = 0. (4]

Ans: e =2 (0, 0) and (0, 8); (0, 1) and (0, 6) *

2069 (Set A) Old Q.No. 9b or] Show that 9x* + 5y* - 30y= 0
represents the equation of an ellipse. Find the eccentricity,
the coordinates of the centre and the focl. (4)
(0, 3); (9. 8) and (0, 1)

2
Ans: 3
2069 Oid (Set B) Q.No. 8b Od Find the equation of the ellipse

1
whose latus rectum is 3 and eccentrigity is \/5 )
Ans: x'+ 2y’ =9
[zoss Q.No. 9b OR] Find the coordinates of the vertices, the
eccentricity and the coordinates of the foci of the ellipse
25x2 + 4y? = 100. S [4)

Ans: (0, £5), 31-—— (0, £421)

[2067 Q.No. 9b OR] Show that x2 + 4y? — 4x + 24y +24 =0
represents the equation of an ellipse. Find centre, vertex and
focus. ‘ [4]

Ans: (2, 13); (6, =3), (-2, - 3); (2 £2\3, -3)
[2068 Q.No. 9b OR] Find the coordinates of the vertices, the
eccentricity and the coordinates of the foci of the ellipse
26x2 +4y2 = 100. ' 4

Ans: (0, £5), £, (0, +4/21)

[2067 Q.No. 9b OR] Show that x2 + 4y2— 4x + 24y + 24 = 0
represents the equation of an ellipse. Find centre, vertex and
focus. . : 4]

Ans: (2, -3); (6, =3), (-2, - 3); (2 +2\/3, -3)

2066 C Q.No. 9 b OR] Find the eccentricity and the foci of the
ellipse: 9x2 + 5y2— 30y = 0 (4]
Ans , (0, 5)and (0, 1)

Find the equation of the ellipse in the
standard position whose latus rectum is equal to half its

maJor axis and WhICh passes through the point (\/E 1) [4]

Ans: x*+2y*=8
{2065 Q.No 9 b OR] Show that: 9x2+4y2—18x— 16y — 11 = 0
represents the equation of an elllpse Find its centre, vertex
and focus. : : 4]
Ans: (1, 2); (1, 6) and (1, -1); (1, 244[5)
2064 Q.No. 9 b OR] Find the eccentricity and the loci of the
ellipse:9x? + 5y2— 30y = 0. [4]

'Anszz—},é. (0,31 23)

39. [2062 Q.No. 9 b OR] Find the eccentricity and the coordinates

: 2
of the foci of the ellipse: %+

(2_2)2
12 -1 [4]

Ans:—=, (0, 0), (0, 4
\/- ), (0, 4)

5061 Q.No. 6 ¢ Find the equation of the ellipsg |,

40,
; i
standard position with a focus at (0, =5) and eccenlrlc“y1
Ans: 9y2, 2, 1
a1. [2060 Q.No. 9 b OR] Find the eccentricity and the f0c| i)
2 ~2)2 . h
0|“p60 8 12 = =1. i . {4 W
I
1
Ans: — (o
_JS ( ' 4) an,q (0. 0]
42. [2059 Q.No. 9 b OR] Deduce the equation of the ellipse, by
standard position if a focus is at (0, -5) and eccentricyy 'S1l
Ans: 9x2. +Byls a1y |
43. [2058 Q.No. 9 b OR] Find the eccentricity and the fo I |
( ) ()! - 5)2 » ‘
ellipse. g™ * =% ; y
' 7
Ans: 34£, (-2 i\ﬁ 3
a4. 2057 Q.No. 9 b OR] Find the eccentricity, length of the jy,
| . - Xy
rectum and coordinates of the foci of the eIIupseT6+yZ= 1
3
Ans:lzﬂ, 2, (ﬂ\ﬁlu' ’
C. HYPERBOLA H
OR A '
Tables for Different Types of Hyperbola
Equation of x ‘y_z_1 Y x’_ru)f Ly_-_lg&_1x-h -k
hyperbola a~ T b e a2 ~ b T oa T op
Center (0,0) (0,0) (h, k) (h,K
Vertices (xa,0) (0, £ b) (htak (h,k £b)
Foci - (+ae, 0) (0, + be) (hta,k) (h k£be)
Equation of y=0 x=0 x=h y=k
transverse axis
Equation of x=0 y=0 y=k x=h
conjugate axis ;
Length of 2a 2b 2a 2
transverse axis ‘
Length of 2b 2a 2b 2
conjugate axis )
_/
Equation of a a .
directrices X=t9 y=23 x=hsg x=kty
Eccentriclty (e) —
ceentr ) b2 &
A ’1 +2 1\ ’1 +%§' '\/@2 '\/TTE
Latus rectum & 2 2 Z
a b a b
Lue 0
1. Dn Set G _Q.No. 1t Determine the equation of I

" 2077 Set H Q.No. 10} Find the vertices and eccentricity ol :
b2 y-1p ;
6 " g - A

hyperbola with vertex (8, 0) and passing through ( B\ﬁ 4)[ |

Ans:7g - 16

hyperbola

Ans: (<6, 1) and (% 11

11. |207

foc

12, @

13, (

Ve

14, E

15, E

1



f
qf (0'\ lh:‘l
)a“rh, Find the eccentricity and foci of the
ICQ ntr "‘ T 3 ﬁ .1 .
, 0 — - .
Gy, pype0id25 16 2]
‘.1.; Ans:igi'(wﬂ‘o)
Determine the equation of the
o Am;{ b perbola with a focus at (5, 0) and a vertex (3, 0). 2
q“atio Vit M . An Koy
!0 nohh‘ i h S! 9—1G=1
S sg) L Showt at the equation '
3 ..
”deq&_‘ o 16y2 + 18X+ 32y - 151 = 0 represents a hyperbola.
: ¥ L fndi tricity. : o
iy, v | o nd 8 €00 o . 2
ancm Ans:%

75 set A QNo. 23| Find the foci of the hyperbola

ﬁ'\

Xy
eIl T ik

CE Loy R

Mgl 9716 ' @
’ntriCity iy . i : Ans: (5, 0)
' 9?@\_]. Find the equation of a hyperbola in
of theellipse" dandard position such that its transverse and conjugate
i axes are respectively 4 and 5. : 2]

Ans:%zr v Ans: 5}—’%: 1
\a, 074 Set B Q.No. 24 Find the equation of hyperbola with a
| focus at (7, 0) and a vertex at (5, 0). AE 2]

i
of Hyperbgly | '
Lkl 5. 073 supp Q.No. 2a] Determine the equation of the

hyperbola with a focqs at (-5, 0) and-a vertex at (3,0).  [2]

] Ans:xgz-%=1
. 2073 Set C Q.No. 24 Find the foci and vertices of the
hyperbola 9x2 ~16y2 = 144. ~ ~ 2

Ans: (£5, 0); (£4,0)
. Ro73'Set D Q.No. 24 Find the equation of a hyperbola with a

2 2
X Y
Ans: g -33=1

B2 Set ¢ amo. 2a] Find eccentricity and foci of the

=1. o G

2
hyperbola % - %’%

5
Ans:3, (10, 0)

' Find the equation of the hyperbola with

D SUE Al
Ans: g - 75 1

' Find the ecce.ntricity and the foci of the

2
hYDerbola%;-y% T 2

Ans: 5/3, (+5,0)

| Find the coordinates of vertices and

! e i~ ) X2 -
1 Centricity of the hyperbola

X )
.- 41 2

, 7
focus at (-7, 0) and eccentricity 7 - , [

Vertex (8, 0) and passing through the point 82, 4. 2]

. 5
Ans: (14, 0), 3[2:

16.

17.

18.

19.

20.

4 Marks Questions/il : '

21.

22.

. 23,

24.

25.

26.

28.

Find the eccentricity and foci of the hyperbola

Mathematics 289

Find the eccentricity. of hyperbola

- g
An::ﬁ
2069 (Sot A) Q.No. 24} Find the eccentricity and the fogi 2of

the hyperbola 3x - 4y = 36, (2)

: | Ans:lzﬁ,(t\fz—to)
[2067_QNo. 5q Find the equation of hyperbola in the

standard form with a focus at (0, 5) and a vertex at (0, - 3).12]
Ans: 18y’ - 9x* = 144

Find the equation.to the hyperbola in the.

standard form with a focus at (-7, 0) and eccentricity% .2

|2070 Supp. Q.No. 2 a

X =4y 122,

XY
Ans: 3 -33=1

3x2 — 4y? = 36. )
' Ans:%ﬁ,(t.\fa,o)

[2076 GIE Set A Q.No. 6a OR] Find the vertices, foci and
eccentricity of the hyperbola: 5x? - 20y2 - 20x = 0 4]

Ans: (0, 0) and (4, 0);@; (2 :t\/g ,0)

[2076 GIE Set B Q.No. 6a oR] Find the vertices, eccentricity
and foci of the hyperbola 9x? - 16y2 + 36x + 32y - 124 =0

Ans: (2, 1) and (-6, 1),%, (=7, 1) and (3, 1)

2075 Set C Q.No. 6a OR] Find the vertices, centre, eccentricity
and foci of the hyperbola 9(x — 1)2 - 16(y +2)? = 144. [4]

Ans: (5, -2), (-3, -2); (1, -2); %  (6,-2), (-4,-2)

2074 Supp Q.No. 6a OR] Obtain the -equation to the
hyperbola in the standard form with a focus at (-7, 0) and

-
eccentricity 7 - 4)

XY
Ans:7g-33=1

2072 Supp. Q.No. 6a OR] Find the eccentricity, coordinates

of the vertices and the foci of the hyperbola:

5x2 — 20y? - 20x = 0 4]
Ans: 326; (4, 0) and (0, 0); ( 2 45, 0),

[2072 Set E Q.No. 6b oR] Find the equation of the hyperbola

with vertex at (0, 8) and passing through the point (:1, 8\2]—2 ).14]
. X

==

Ans: 16~ 64

[2071 Set CQ.No. 6 a oR] Find the equation of the hyperbola
(4]

27.

ith d a vertex at (0,-3).
with a focus at (0,5) an s 16yt~ 960 = 164

' Find the coordinates of the vertices.

the eccentricity and the coordinates of the foci of t?:]

bola 5x2 — 20y2 - 20x = 0.
hyper . oo
Ans: (4, 0) and (0, 0);77 (22N9,

E
; o
e ——
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2070 $et 0 Q. No & a O Deduce the equation of a hyperbola

wilh a focus at (6, 0) and a vertex at (4, 0) (4]
.

Anei g <55 ™ 1

2070 (O1d) 0 No_9 b 04 Find the equation lo the hyperbola

i standard form whose focus is at (0, 5) and verlex at

3) (4]
Ann; 16y" < ox' = 144

2069 (Set B) Q.No. 6a Od Iind the equation of the hyper bola

with focus at (- 5, 0) and vertex at (2, 0). (4]
Ana 21x" - ay’ = B4

[2066 Q.No_ 9 b OR] Determine the equation of the hyperbola
in the standard position with focus at (-7, 0) and eccentricity

:. A

v

Xy
Ans: 16"33-1

2063 Q.No. 8 b OR] Find the eccentricity and the coordinates

Y
=1 4]

of the foc of the hyperbola {5 -
Ans: %’3  (+ 215, 0)
2061 Q.No. 9 b OR] Find the eccentricity and the foci of the

hyperbola: 3x? - 4y? = 36 %2 (+21,0) [4]

Ans:

5. CO-ORDINATES IN SPACE
A. CO-ORDINATES IN SPACE

ey

Distance between point (X1, y1, Z1) and (Xz, Yz, Z2)
=V = x)" + (Y2 -y + (Z2~ 20)°
Section formula:

(X, V. 2) = myXp + MaXy MyYo + Moy M2 + MeZy
Y 2) = me+ma ° mMy+my * my+m;

(internal division)
T (m,xz— MmpXy MyYs — May) MyZz — MpZy\

m~-my ' My-=MmMp ' M —M
(external division)
Centroid of a Trangle:
Xy + X + +Vo+VY3 Zy+Zp+ 2,
(x,y,z):( 1 ; )@.Yx \:/32 Ya' 1 32 a)
Mid point formula:

XX Y1+ Y 2y + 2
(XIYIZ)"( 2 ' 2 [ 2 )

Direction Cosines of a Line

Let «, B, y be the angles which a given directed line
makes with the positive direction of the axes. Then
cos «, cos f3, cos y are called the direction
cosines (dc's) of the line. The direction cosines of a line
are usually denoted by I, m, n so that | = cos «, m = cos 3,
N =CosY.

Also, F + m?+n° =1

Direction Ratios
Any three numbers a, b, ¢ which are proportional to the

direction cosines are called direction ratios (dr's.) of the

1.

10.

glvon line, That s, If a, b, c are the direction ratios o, the

2077 Set H Q.No. 1d| Find the angle between the lines whose
direction cosines are proportional to 1,2,2and 2,3,6. [

20
. -1 ==
Ans: cos (21)

direction numbers of the line, then ., 7 5e
_'.‘ m __.Q % 355
a b "o . b pQP
a
- S ———————
I o + b +C 013 Y
mo= ,—r—v‘L—f—'ﬁ | Soing!
a’+b°+cC "
c___ .
no a2+ b+ C ‘ 573 S
The dos. of x axis are (1, 0, 0), dcs. of y axis are (0, 1,0) i (1 )
and dcs, of z axis are (0, 0, 1). ’ Q O'a
Projection of the join of two points on a line to 2
Let PQ be the line joining two given paints P(x,, y, al g 073' ‘
and Q(xa Y2 zz). Let C'D'.be a line whose directiq, ofahn‘
cosinaes are |, m, n. ; : 3 072
Projection of PQ on C'D' = (x2 — X+ (Y2 = Y)M + (Za ~2)n o 0 255in
_Direction Ratios and Direction Cosines of Line Joining
Two Points ~ | ‘ .
The line PQ, joining P(x1, Y1, Z1), Q(X2, Y2, Z2) has itg i 072
direction ratios: Xz — X1, y2— Y1 @and zz — z1 and direction the P
o XpmX1 Ya— Y1 Za— il
cosines: =g+ pQ ' PQ yZ p
Angle Between Two Lines 0 072
0 =cos™" (Il + mimz + NiN2) @ 6,
The lines are perpendicular if llz + My M2 + NiN2 = 0 and of the
‘ - L _m M :
“the lines are parallel if L =m; =N
: ‘ a;az + byby +¢4C
0=COS~1 5 112 21 2 = 1“2 g 5 16. 2072
\ai? + b +cioyax” + b + 2 hos
The lines are perpendicular if ayaz + by bz + ¢1¢2 = 0 and
the lines are parallel if 2 = L O
82 bz 2 1. 207
2 Marks Question$ pas:

- equ
2076 GIE Set A Q.No. 2y If |, m, n are the direction cosines |
of aline, prove that; 12 + m2 +n2 = 1 Q| o
[2076 GIE Set B Q.No. 21] If o, B and y are the direction line
angles of a line, prove that: cos 2o +cos 2 B +cos 2y +1 =02
[2076 Set B Q.No. 2p] Find the ratio in which the line joining | 20 @
the points P(-2, 4, 7) and Q(3, - 5, - 1) is divided by the wh
ZX- plane. ’ l)
Ans:4‘25
!g‘n's Set C_Q.No. 21| Find the direction cosines of the ine | 5 T
joining the points (1, 2, 3) and (4, 5, 7). 2 (
3 3 L .
Ans.@,@v@ 2, E
[2075 GIE Q.No. 2 Find the angle between the two fines Whose. Q
direction cosines are proportional to 3, - 4, 5 and 2, 3, - 6.
L)
8y? -
Ans: cos™' -1’335[) E
@5. Set C Q.No. 28 Find the direction cosines of the I"® |
passing through the points A(-1, 2, 5) and B(-2, 4, 3)- l% &, E
‘ 2 2
Ans: -%-3"3 e
074_Supp @.No. 28] Find the direction cosines of 2 I

vl

which is equally inclined to the axes.




,%"‘*n,,
% R B | 1
Ans: + —_
IR Gl
Find the direction cosines of the line
q074 S:mg trough P(2. 3, 4) and Q(5, 9, 13) 2]
papee Ans: = 2 3
_ 14’12’ \[1a
Find the direction cosines of a line
. [ nmg ne pomts(1.2,3) and (4,5,7). . 2] -
S. o 53 _4
0 Ans: ==, —— 4
Va , e e e
S on Y ;@__@'E If O is the origin, P(2, 3, 4) and
ven AUpg 1. 017 = 1) be any two points, show that OP is perpendicular
a i ong, g [2)
ing Ry O <
Whoy g7y set D Q.NO- 2 If o, B and y are the direction cosines

ove that cos2at +c0s23+c0s2y+1=0. 2l

il
o ' daline Pr . o .
—aNo. 25 Find the direction cosines of a line

Osine. My
Stnes e r*i‘l 72 Su

B

o ™ Egng through the points P(2, 3, 4 and Q(1,4,6). [2]

‘ b . " 1 1 2
l Ans: ——= — =
B . e
2=} a’“%“ m72 set ¢ Q.No. 2t Find the ratio in which the line joining

the points P(-2 4, 7)

and Q(3, -5, 1) is divided by the
yz- plane. '

[2]

‘Ans:2:3

s, po72 Set D_Q.No. 2] If P and Q denote the coordinates

My m2+n‘,,2:,); (EE 2) and (4, 5, 0) respectively, find the direction cosines

of the line PQ. 2]
2 -1 =2
. Ans: -5 33
ﬁ) . po72 Set E Q.No. 2b] Find the angle between the two lines
' whose direction ratios are 2, 3,4 and 1, -2, 1. 2
by b + ¢yl : c
'Ans:'% _

1. 2071 Set D Q.No. 2 B} Find the direction cosines of a line

passing through the points M(-2, 4, 3) and N(-1, 2, 5. 2]

1 -2 2
Ans.3, 3 3

ween the lineswfji

2000238 7y B70 Supp. @.No. 2 B Find the locus of a point which is

ansio’i equidistant from the points (1, 2, 3) and (3, 2, -1). 2]
) 'ONW' . : Ans;.x—22=0
he diect i Show that the direction cosines of a

1 1

“ e inclined f ' N A I o
. gre e %, Ineequally inclined to the axes are + = .+ % £ [ - [2)
2);3 +00527W,': ) \/:-)’ \/5 \ﬁ
hich e e’ ' Find the direction cosines of a line
1)‘ is gl ich are equally inclined to the axes. ‘ 2]

11 .1

Aﬂ“’f:‘ Ans:iﬁ,i—\/—s’iﬁ
i 21, 2 s i

d¥ Show that the points (3, 0, 1), (2, 2. 2),

| 3.3)and (0, 1, 2) are the vertices of a parallelogram. 2]

The section of two points P(2, -4, 3) and

g Y dintheratio2: 1is (-2, 2,-3). Find Q. 2]

i

3
2
g’
[hetw%"ﬁ' g 2085 ' Ans: (-4, 5, -8) -
02" p,g) m‘ Find the ratio in which the line joining the
cof (”mj;ﬂ”" $(2.4,5) and (3, 5,-4) is divided by xy-plane. 2)
H- of v U 06 Ans: 5:4
05’”6,54 ¥4 m‘ Show that the points A (1, 2, 3), B (4, 0, 4)
it 5'% 'g;«r (~2,4,2) are collinear. 2]
s
N T
0

25,

26.

27

28.

20,

30.

31.

32.

33.

'. Show that P (1, 2 3) Q(4. : 43'3'3

Mathematics
2064 Q.No. 5 a| Prove that the points

] : l S t a

direction ratios are 1,2,2.
2

291
(-4,9,6),(0,7, 10) and

R(-2, 4, 2) are collinear.

If the section ‘of two points P(2, -4, 3) ar[12<}

Q(x, y, 2) in the ratio 2:1 is (-2, 2,-3), then find Q. 2
Ao 4.6,

Find the co-ordinates of the po; [

Ll 5H| Hie point which

divides the line joining (2, -4, 3) and (5, 5, -6) in the ratio 2:1 1)
© Ans: (4,2,.3)

Find the angle between the ‘lines whose

directign cosines are proportional to 1,2, 4 and -2, -9, 5. [2)

L | ‘ Ans: 90°
Find direction cosines-of a line joining the
points (-1, 2, 5) and (-2, 4, 3). 2]
v -12-2

) v ) Ans: 333
What are direction cosines of a line? Prove:
sin2 o +sinZ B =+ sin?y = 2 [2]

Show that the line joining the points
(1,2, 3) and (4, 5, 7) is parallel to the line joining the points

(4,3,-6)and (2,9, 2). 2]
34. [2075 Set A Q.No. 6b] Show that the angle between the two
diagonals of a cube is cos™ (%) . 4]
2071 Set C Q.No. 6 b Show that the line AB is perpendicular

35.

36.

37.

38.

39.

41.

y 2068 Q.No. 14 a O

to CDif A, B, C, D are the points (2, 3, 4), (5, 4,-1), (3,6, 2)
and (1, 2, 0) respectively. [4]
2070 Set D Q.No. 6 b] Find the angle between two straight
lines whose direction cosiness are l1, ms, n1 and l2, mz, n2. 4]

Ans:Cos 0=l +mym+nyN;
[2069 (Set A) Q.No. 64| Find the angle between the two lines
whose direction ratios are ar, b1, ¢t and az, bz, Ca. Also, find
the condition under which the two lines are perpendicular. [4]

Ans: 6=cos” 2 b‘bz% S
ns: 0=
\}a|’+ by +c,fVa, bt c;’

2068 Q.No. 14 @ Find the angle between the two straight
lines whose direction cosines are I, m1, n1 and lz, m2, N2.

: aja,+byby#C:C2=0

Also, find the condition for the two lines to be perpendicul[ig :

to each other. -
Ans: 8 = cos” (Il + MMz + Nanz); Iyl + mym; + N4z = 0

Show that the line joining the'points
(1, 2, 3) and (-1, -2, -3) is parallel to the line joining t?f}
oints (2, 3, 4) and (5, 9, 13) ' . N
Find the angle between the lines whose direction

: _ _mn=0 - {4
osines are given by | +m +n=0and 2im+2in=rmn po 12[0.]

that line which makes angle, X, ¥,

2067 Q.No. 142 0 Prove _
z, & with four diagonals of a cube is

_ 4
e s e ety I NIEEE EBINER
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.4
cos?x + COS%Y + COS?Z + COS“0 =7 . (4]
y 3

3 Prove that the straight lines whose dc's are
= ( are

066 Q.No. 14_

given by ul + vm «wn = 0 and fmn + gnl + him

- g + _h_ - O |4]
u v w

43. [2066 Q.No, 14 a ORJ A (2, 3, - 1), B (5 2, 3), C (4 3 -5

D (-2, 1, -3) are four polnls in space. Find the projection of

4

AB on CD.

42.

perpendicular if

Ans:;‘l—%’;
44, [2065 Q. No. 14 a Find the direction cosines of the line which
is perpendicular 1o the lines with direction cosines
proportional to 3, -1, 1 and -3,2,4. -4

2 5 -
Ans: (ﬁ'—ﬁ'@)
45. 2085 Q. No. 14 a OR] The projection of a line on the axis are
6, 2, 3. Find the length of the line and its direction cosines. [4]

623
Ans: (7,7,'7')
46. Find the direction cosines |, m, n of two
lines which are connected by the relations:

l+m+n=0andmn-2n/-2m=0 4]
i e e £ =2 =0
(%) (7% %)
47. 2064 Q.No. 14 a OR] Find the ratio in which the line joining
the points (- 3, 4, - 8) and (5, - 6, 4) is divided by the xy
plane. Find also the coordinates of the point of intersection of

the line with the plane, (4]
Ans: 2:1

48. Find the direction cosines /, m, n of two lines
~ which are connected by the relations: 4/+3m-2n = 0 and
Im-mn+n/=0. ; 4}

2-21 3 4 12
ARG (5' 3'3) L (13' 13 13)

49. [2062 Q.No. 14a OR] Find the ratio in which the line joining the -

points (- 2, 4,7) and (3, -5, -8) is divided xy-plane. (4]
Ans: 7:8

50. 2061 Q.No. 143 Prove that the lines whose direction cosines

are given by the relation al + bm + cn = 0 and

fmn +gn/+him =0 are perpendicular.if*; +% +% =0. .[4]

51. 2061 Q.No. 14b OR] Prove that a line which makes angle x,
y, z, twith four diagonals of a cube is

, 4 -
© 008X +C0s? y +C0s?2Z +coszt='3‘> [4)
52. The projection of a line on the axes are 6, 2,
3. Find the length of the line and its direction cosines. 4
Ans: 7 unit, direction cosines g 3’-;—

53. [2060 Q.No. 14a OR] Find the direction cosines of the line
which is perpendicular to the lines with direction cosines
proportional to (1, -2,-2) and (0, 2, 1). [4]

Ans:

win
'

W=

win

54. ‘Find the angle between the lines whos

direction cosines are (I, m1, n1) and (l2, mz, n2) 4]

55.
56.

67.

58.

59.

60.

61.

62.

6 Marks Questions

63.

64.

65.

Ans: 0=cos™ (I, + mym, +
[2059 Q.No. 14a OR) Given three collinear points A(3, 2, 4 nB.n,;
4,-6) and C(9, 8,-10). Find the ratio in which B divides Ac ‘ l4'
' .

Ans.
[2058_Q.No. 14a] Find the angle between the- lines 3:h 01:2

direction cosines are given by (h, m1, n1) and (l2, my, ),
Ans: 0= cos™ (hh+ mm,

[2058 Q.No. 14a oR] Show that the angle befweenn{;g

1
diagonals of a cube is cos™! (§> "

[056 Q.No. 14a OR] Find the ratio in which the" yz.piy,

divides the line joining (4, 6, 7) and (-1, 2, 5). Also fing e
coordinates of the point on the yz plang. iy
. Ans: 4:1; (0.1?4‘2?7

056 Q.No. 14a OR| Find the ratio in which the YZ-plang

divides the line joining (4, 6, 7) and (-1, 2, 5). Also fing

coordinates of the point on the yz plane. 4

. Ans: 4:1; (0,1?4_2?7

Show that the angle between two diagong

of a cube is cos™' 3. _ 4

057 Q.No. 14a OR] Find the angles between the two lines
whose direction cosines are (h, m1, n1) and (2, mz, n2). 4
Ans: @ = cos™ (Il; + mym, +np)

Find the direction cosines of the line which

is perpendicular to the lines with direction  cosings
proportional to 3, -1, 1 and -3, 2, 4. 4

Forgs i e
2075 Set B Q.No. 9 Prove that the straight lines whose

direction cosines are given by the relations al+bm +cn =0

h
C-O

and parallel if \/af +/bg ++/ch =0. ‘ i
2074 Set A Q.No. 9| Prove that the lines whose directon
cosines are given by the relations al + bm + cn = 0 and

and fmn +gnl +him = 0 are perpendicular if'fa‘ +% +

fmn +gnl + him = 0 are perpendicular if é +% +% =0. [

2071 Supp. Q.No. 9 Show that the straight lines whos
direction cosines are given by the equations al+bm+C <4
and ul2+vm2+wn2 = 0 are perpendicular if

2 h? 2
o) b{us) + G2 )=0 and paralil f 2+ 4 =0




Ang“‘(
‘e bel\"eeﬂ .
[

S Delweg b,
7') and “2‘ Myt

) = cos i 4y,
0SInes of fhe '

vIth  directior «

24
Ans: =T
Y

; sollinear points (X1, Y1 z1), (X2, Y2, 22) and (Xa, Ya, Za) Is
¢ 4 5 )

i Ifthe planes are perpendicular, then a;az+bib; + ¢1c2=0
6. Plane through the Intersection of Two Planes

7. Angle Between a Plane and a Line

> straight e
ations al#m*

[
jicular 13 1

i
ahose "

lines W
+pm

the direction ratios of the line.
. Marks Questions :

. b5 Set A NG, 28] Find the equation of the plane which

Z
X 45 =

mal Form of the Equation of a Plane
Nor ) ,

“m)wnz;.p | o | )
gener® equation of & plane tha passes through a given
p,om! (xs. Yo Zy) 18

.x—)h) + b(Y"‘YS) + C(Z "21) a0

E( ion of e plane passing through three given non

-y

L

xy z1
Xy Y1 4 1
X2 YZ Z2 1

Xa Y3 23 1 )
Angle between Two Planes

, aia, + bibo + C1Cp
0= g
cos "—za1 T b12 ¥ 012 ‘\Iazz + b22 +,sz

a_b ¢
az—bZ_CZ

| the planes are parallel, then

The plane through the intersection of two planes
ax+byy+cCiz+ dy =0,ax + bzy +Cz+d=0is
(aX+ Dyy + C1Z + 1) + K (X + boy + CoZ + d2) = 0
where k is same constant. -

cos (90°-0) =sin®

_ Aa; + Bb; + Ccy .
TJATr BT+ C2ars + bt + 01

where, the plane is Ax + By + Cz+D=0and a, b, care

makes equal intercepts on the axes and passes through the
point (2, 3, 4). 2l

Ans: x+y+z=9

' Find the intercepts made by the plane

2+ 3y +47 = 24 on the coordinate axes. 2
: Ans: 12,8,6

' Find the equation of the plane whose

lercepts on the axes are 2, 3 and 4 respectively. (2)
Ans: 6x + 4y +32=12

Find k so that the planes x-2y +kz = 0

4 2x +5y - 7 = ( are at right angles. 2
Ans: k=-8

| Find the equation of the plane through

1.2.3) and parallel o the plane 3x-4y+5z = 0. (2

207 Ans: 3x — 4y + 52=10
Find the equation of the plane which

Makes equal intercepts on the axes and passes through the

point (2, 3, 4) . | [2]

Ans: x+y+z=9

7.

4 Marks Questions

8.

10.

1.
12.
13.

14.

15.

16.

7.

18.

19.

20.

N Mathematics
[2069 (Set A) G.No. 28} Find tho e
the point (3, -4, 5)

293

quation of thg p|

ane thro
and parallel to the plane 3x - s

dy + 52:7.(2)
Ans: 3x < Ay 4 5z = o

—

quation of the plane through
9, 3, 6) and normal 1o the pla}\e
(4]

Ans: 3x +4y-Gzug
2076 GIE Sot A Q.No. 6b] A plane cuts the co-ordinate axes

?11 tt21e1;)>o;?i;sd/;.]:,ec aqd the centroid of the triangle ABC is
14 1). quation of the plane. 4)
. ) Ans: 2x+y+ 2z=¢
Lzo7s. GIE Set B Q.No. 61 Find the equation of the plane
passing through the points (1, 1, 0), (- 2, 2, - 1) and (1,2,1).4)
' Ans: 2x + 3y -3z= 6
2076 Set B Q.No. 6b] Show that the plane 2x + 3y - 4z = 3 is
parallel to the plane 10x + 15y - 20z = 12 and is
perpendicular to 3x +2y +3z = 5. 4.
[2076 Set C Q.No. 6b] Find the equation of the plane through
the point (2, - 3, 1) and perpendicular to the line joining the
two points (3,4, -1)and (2,-1,5). - . [4]
, Ans: x + 5y -62+19=0
[2075 GIE Q.No. 6b] Find the equation of the plane through
the point (2, 1, 4) and perpendicular to each of the planes
Ox~7y+6z+48=0andx+y+z=0. 4]
Ans: 13x +3y—-162+35=0
[2075 Set C Q.No. 6b] Find the equation of the plane through
(<2, 3, 4) and perpendicular to the planes 3x+2y +22-8=0
and 2x + 3y +4z2-6=0. (4]
‘ Ans: 2x -8y +5z2+8=0
2074 Supp Q.No. 65 Show that the plane 2x + 3y — 4z =31s

the point (2, 2, 1) and (
2X +0By +62=9,

parallel to the plane 10x + 15y —20z = 12 and perpendiculay -

to the plane 3x +2y +3z=95. . 4]

2074 Set B Q.No. 6b] Find the equation of the plane through
the intersection of the planes x +y + Z = 6 and
2x + 3y + 4z + 5 =0 and perpendicular to the plane
4x +5y-3z=8. 4

Ans:x+7y+131+96=0

[2073 Supp Q.No. 6b] Find the equation of the plane through
(-2, 3, 4) and perpendicular to the planes 2x + 3y + 4z=6

and 3x +2y +2z=8. . (4]
Ans:2x-—8y+5:¢8=0

Find the equation of the plane,through
joining the
4

2073 Set C Q.No. 6 .
the point (2,-3, 1) and perpendicular to the line

two points (3, 4, -1)and (2,1, 5).

Ans:x.,sy_sz&ﬂ'()
ssing

[2073 Set D Q.No. 6 Find the equation of the plane pa A

. 2, 2-1)and(1,2,1).
through the points (11,0} ( ) Ans: 2x + 3y = 3228

al t
the points (2, 2, 1) and (9, 3, 6) and norm 0

2x +6y +62=9. Ans: 3x ¢ dy 5159

4‘_-____ =t ® ] [ | -llli
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21. 2072 Set C Q.No. 65 Find the equation of the plane through
the intersection of the planes 2x + 3y + 10z = 8 and

2x -3y + 7z = 2, and perpendicular to the plane
Ix-2y+4z="5 Y, 4]
Ans: 2y +zm2

22. [2072 Set D Q.No, 6b] Show thal the plane 2x + 3y -4z =3 Is
parallel (o the plane 10x + 15y - 20z = 12 and is
perpendicular (o the plane 3x + 2y + 3z = §. 4]

23. [2072 Set E Q.No. 64 Find the equation of the plane passing
through the points (1, 10), (=2, 2,-1) and (1, 2, 1). 4]

\ Ans: 2x + 3y -3z=5

24. [2071 Set D Q.No. 6 B Find the equation of the plane through
the points (-1, 1, 1) and (1, =1, 1) and perpendicular to the
plane x +2y + 2z = 6. 4]
Ans: 2x +2y-3z+3=0

25. [2070 Set C Q.No. 6 b] Find the equation of the plane through
the points (2, 2, 1)-and (9, 3, 6), and normal to the plane 2x +

By +62=9, . .
Ans: 3x +4y-5z2=9

26. [2069 (Set B) Q.No. 6b] Find the equation of the plane through

the points (1, 1,0) (-2, 2, -1) and (1, 2,:1). [4]

Ans: 2x + 3y -3z=5

6 Marks Questions

27. (2070 Supp. Q.No. 10| Prove that a plane through three points

(x1, y1, z1), (xe, y2, z2) and (x3, y3,- z3) is given by
X-x1  yy1 z=z | ’
X2=X1 Y2-Yy1 Z22-21 | =0
X3—X1. Ya—-y1 -21

Also, find Ihe equation of ‘the plane passing - through

2.2, 1) (3.4, 2),and (7,0, 6). 6]
y I s ,Ans:,5x+2y-3z=17

6. VECT ORS AND ITS APPLICATIONS

A. ELEMENTS - OF VECTORS AND

‘ "rr]s ‘-
_ APPLICATIONS "« . .. o

575

“If'x and y ‘are horizontal and vertical components of xa

~ vector a then la‘] = /& +y? is the magnitude of a and

-1 Y

0 = tan gwes the d:rection of a

2. Unit vector *
A vector whose. magmtude is unity is called a unit vector.
.._)
If a is a vector then —_g';ls called the unit vector of a
wislal

" denoted by é read as 'a cap',
3. Parallel vectors

— — ‘
If a and b are two vectors then the vectors are said to

Magmtude and direction of a vector

Wt J —_ : ; ;
- be parallel if a=k b, kisany real number,

2 ‘Marks Questions|

1.

. Linearly independent vectors

L I\ A I\ A A
[2077 Set G Q.No. 1d If 3i+ j- kand xi - 4] + 4k ae
collinear vectors, find x. ' 2
: : Ans: -12
[2076 GIE Set A Q.No. 2¢] Find T)) when —é) = (2, 4) and
23 +3b = =(9,2) . R

collinear vectors, find the value of A. U
Ans: - 12

. ROTESetBaNo 71l a=(3,-1,4), b = (-2, 4 -3)and
=(-5,7,-1), find 23 + b~ o 2

Ans: 1/206 unlts

Collinear yoctors V\
Vootors whose directions aro olther parallol o Colngyg

0
aro called collinear vectors, Otherwise, the veclory n )
frg

non collinear,
Coplanar voctors
Throa or more non zero vectors lying In the samg Plang | |
or parallel plane, are called coplanar vectors, Othgy, Wiy,
they are sald 1o be non coplanar vectors. Two vgct%
aro always coplanar,

Linear combination of vectors

—p —p =P =P “»,

ay, az, ag, a4, .+« @n if there exist scalars xi, xz, x,, .,
¥y

such that ,

- - - -» S

[ =Xq@y -+ Xp8z + Xadg + ... + Xn@y

Linearly dependent vectors
e e e e 4 -
A set of vectors aj, @z, s, 84, ..., 8n, IS said 1 be
linearly dependent if there exist scalars xi, xz, x, ..., X,
not all zero such that
- - ~ -
XiQy + X282 + Xz@s + ... + XnQp = 0

- 2 >

—_) . .
A set of vectors ai, az, aa, aa, ..., &y I8 said to be Ilnearly

independent if there exist scalars xi, Xz, Xa .... X, all zerg
such that
- - —

-p
Xy@1 + X282 + Xa@z +'... + Xn@n =0

]
Ans: (5. —2)

ﬁomclesaao.&o.zc]lf3?+?—ﬁand x'i‘_4j°+4ﬁare'

: A
2076 Set C Q.No. 2d Show that the vectors ? + 2? + 4ﬁ. 21
5Ij\—ﬁand3li\+8'j‘—

A
6k are collinear. @

. ~
2075 GIE Q.No. 2d Show that the vectors _1) + 27 +4k,
i = -
2i +5j -k and3 i +8?-6? are collinear. u
2075 Set A Q.No. 2d Express 7 = (4.7) as the lined'
combination of @ = (5, -4) and b = (-2, 5). @

Ans: T TR

=) @
A vector r Is said to be a linear combination of vocgr | |
(4

=

/xS

o\

14,

16,

16.

|17

A
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show that the points 2 '+ | - | 3|

3 No.
Y . .
Dlanglg iy 2 and Ted ]' -3 k’ are collinear, 12)
Ny MCNSS =yt and OC are two stralght lines and D
ct KN /Isu - A Sam o B
o 7.:' Wc such that BD : DC = m © n, show that
é 0 mé& ,
r Ly nOBTT== 2]
My, =" men
*Scaly, " @’f‘l@ (= @ =1 -4) T = (2,4, -3) and
N, ’ oy 1), find the unit vector along @ -28+¢. [
2 -
X,,;: Ans: (3. -3?-,%)
- J Show that the vectors T +27 +4k |
> (S 3 5 - -y g
SCQ*“_;(:«. by g7+5) - K and3 1 +8j +6k are collinear, 2]
LI i — — — —t
‘SO g I A 20 - 3]+ 4k and
0 sl +27 -2 , find a unit vector along the direction of
S5 23+3b . 2]
:1!)8( szdmbeth Ans:-1—57 +-\]2_;;
1 2‘ frum ‘ﬁ )
- § ABCD is a parallelogram. G is the point
) - of intersection of its diagonals and if O is any point show
— lhat:6/’\+(.)—é+6(’l+5[’)=4(_)_c’3 ' 2)
ind X? - 4}‘44; 1, 072 Supp. Q.No. 29] If 3T + T—- T( and X_i» - 4—j) + 4K
: are collinear vectors, find the value of . 12]
I ' ' Ans: -12
- 15. 2072 Set C Q.No. 2¢) Prove that the vectors T —2T+ 3 k) ,
| 2i+3j-4kand-7j + 10k are collinear. [2)
(, " 2 =3 -1,-4), b = (-2 4,-3)find
(i
": ’ - Witvector along a-2b. 2
Al
M—M“ j . 7_ =9 2
nd ’ Ans: ( J13a 134 \134

o/ B S e GaRe zg If OP = 1 + 3] - 7K and

’b’ (b 147 N=51-2744K, find PQ and its direction cosines.  [2]
4 o - - - 4 -5 —1_1_
Ans:4|-—5]+11k;;\/'=2.;7-;v9ﬁ

N e f the points wi
o w . Find the value of A if the points with
*Ston vecors i+ 2? X ; 2?—7 +3K and 57 -1 O?+ AK are
COlllnear‘ [2]
- Ans:A=9

[
ra ,3‘ — e
2.,7] ( 1St CaNo 29 1f 37+ T - k and AT -4T +4k are

g | Colline
f ar vectors, find the value of A. 12
iné?" g

col 0 - o7 - Ans: A=~-12
47) % " p “set D Q.No. 2 d Show that the three points whose

Positi R —
Slion vectors are 77 + 10k, - T+ 6] + 6k and

~r
=

= 4T - —
AnS’ *97 +6K form an isosceles triangle. (2]

21, 3

22,

2),

24,

26,

26.

27.

28.

29.

30.

31.

32.

33.

collinear vector. Find A.

Mathematics .
95

: If D s the middle
point of
rangle ABC show that AB + AG = o, BC of the
ANo. 2 9 ABCD s a paralielo .
point of Intersection of its diagonals and ”%a‘r:,a?‘y!s tf]
point

show that: (5A + 56 »OE 45[5 = 456

[2070 ol B GNo 3 g Th s
' ,No. @ vertices A, B, .C of a ti
= e o s ) a triangle are

2 respectively. Show tha
AB = (2, 3, 6) and AC = 9,

2
{2070 (O1d) Q.No. 3 b] Fln‘d the direction cosines of the vect[ol

MN where position vectors of IM is i+ —éf + 6k and N is

71‘|+_§]‘46_1{

..
A :--—--1-—
ns ﬁ.‘l-z,o

(2089 (Set A) Q.No. 2c|] Show that the three points with
position vectors 1+ 2]+ 4k, 21+ 5] - K and 37+ 8]- 6 k

are collinear. : Q-
2069 (S0t A) Old Q.No. 44| If a = (3, 4) and 3a +2b =(5, 6)
findb . . - 2
‘ Ans: (=2, - 3)

[2069 (Set B) Q.No. 2| If 65 =7 + 3T - 7K and

0Q =51 -2] +4K , find PQ and a unit vector along the

_direction of 56 _ 2]

—

O - 4 - 5 2 1N
. _ — ] o — —_k
i e 51””'9&' 9\1'2“9\13

ABCD is a parallelogram. G is the point of

intersection of its diagonals and if O is any point, show that
Oh + 0B +0C +OD =406, - @
Determine the unit vector of 2 3 -3 ©

where 2 =4 T +3 T and B =-2T-37. 2]
14 16 - .
Ans:‘f—-—;’;"l “—-\ﬁﬁj

Find a unit vector paralel to the sum of the

veclors 21 +4] ~5K and T +2] + K 2
-+ 6
Te=] -

S .
Ans: \1.6_1 1 m .
Prove that the points A, B, C are collinear, if

Orn =1 +2f L 4R OB = 2T + 5] - K and
ot =37 +87 —6K. . 41‘[2]

@, T _TFKand A T -4 rakae
possanesg i3 + 1 - K ;

Ans: -12

-5 - )
3 +2b=(5,6),ﬁndb.[
(3,4) and3a Vi

~+ -
7064 Q.No. 44 If 2 =

e .

>
k .
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34. 2063 Q.No. 3 i If 2 =(2,-3)and b = (4, -2), find unit
__’

vector along 43 -30. (2]

=3 i

Ans: (\ﬁ-a.m)

- e

565 GNo a Al OP = 1 +3 ] 7k and OQ=51 +2 ] -4 k

35.
find PQ and determine its direction cosines. (2]
S P O T I
Ans: 41| -§5) ¢ \/39\/59\/5
%. BosoaNo. 4 f @ = (2 -3)and b = (4 - 2). Find the
- >
unit vector along4 3 -3b . 2]
2 -3
o (s )
37. lf 2+ = (5, 6) and a_—‘b =(3,2),fmd
2and b, 2]
. Ans: (4, 4) and (1, 2)
. - -
38. 2058 Q.No. 4 g If a = (3, -1, -4), b =(—2, 4, - 3) and
=(-57,-1)find|a -2b + o] 2
o Ans: 3 units
39. ABCDEF is a regular hexagon. Express
ey B
AC andAD intermsof AB andBC. - [2]
i . e e -
' Ans: AC = AB + BC, AD = 2BC
40. 2070 (Old) Q.No. 10 a] Prove that the: vectors
a-2b+3c, —2-;_+3,_b.' 4C and -b + 2¢C are
coplanar. (4]

41. 2069 (Set A) Old Q.No. 10a] OB and OC are two straight

lines and D is a point on BC such that BD:DC = mn, show

o~
nOB +mOC

“that:0D =

that:0D = men (4]
42. m 2068 Q.No. 10a] Prove that the three vectors 2 -2 +37¢C,

22 +3b -4Cand=D +27C are coplanor. 4]

43. 2067 Q.No. 104 2067 Q.No. 102] Show that the three points whose position

vectors are 27 -] +K, T -3T -5K and 37 4T 4%
~ form the sides of a right angled triangle. [4]

44. [2066 C Q.No. 10 a| Show that the points A, B and C with

position vectors T 2] + 3K, 27 +3J -4K, 77 +10K
respectwely are collinear. [4]

45. 2066_Q.No. 10 a Prove that the vectors 53 + 68 + 7¢.,
73 —8B +9¢ and 33 +20b +5¢ are coplanar, (4]

46.

47.

48.

49,

'50.

51.

52.

53.

54.

2065 Q.No 10 n| Show that the following vectors gq ng

- 1‘1

dependent: 5| + ] +7k 7‘i ~ 8 + oy

|+20]*5k

2064 Q.No. 10 o] Show that the three points whose Posi, !
On

veclors are7j +10k i +6] 46k and‘4l+gl*ﬁk
form an Isosceles right angled triangle:

W 2063 Q.No. 10 a] ABCD is a parallelogram G is the polmm

“Intersection of the diagonals and if O is any point, shoy by |

O+ OB + 00 +0b = 406

m 2062 Q.No. 10 4 OB and OC are two straight lines and D s ap;]‘ | 4 1
nOB +m
on BC such that BD:DC = m:n, show that ob=" E +nOC 0

[2061_a.No. 10 a Prove that the following vectors 4,

: i T U N
coplanar;—a—>-—3b>+5c,-a—2b+3c.—28 +3b-4?m

Show that the three points whose positiors |

- 2 2> > -5 -
vectors are 7T+1O k,—i+6]+6k and -4 i +97 57
form an isosceles right angled triangle.

- o >
2? _3b - 57;) and2a +7b —3c are coplanars, where

- > -
a, b, c areany vectors. 4

[2058 Q.No. 10 a] Show that the points A, B and C wih
position vectors _i>—2‘j—)+3_k),2_i’+3_j)—4—k), —7_j) + 10?
respectively are collinear. {4
2057 Q.No. 10 g If the position vector of M and N are

3| + j -3% and4| —2] + k respectlvely,hndW% U

ang |

o

ufe
_ - > S
Prove that the vectors —a +4b +3¢: || °

- and determine its direction cosines. Wy
Ans.ﬁ-7-3_j’+4?(\l—(i =32
B. PRODUCT OF VECTORS |

1.

# a-b=

' -
3. Projectionof aon b =

Scalar Product

If a = (a4, az) and b (b, bz) then
-5 -
a- b= a; by + az b,

- -
If a =(ay, @z, as), b = (by, by, bs) then
- —
aiby + axb, + agbs

The angle between two vectors a and b is given by

- >
cos™ _i;_b_.
- -
al|b
- >

a.5

_.)
[b]

o
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1
My s L2
'-\ii . Mathematics 347 e
M - = -
X ona =2t [2078 GiE GNo. 39 If 7 s - —
d ection of b - v (1' 1~ 2) and b = (2 () -
prot |al . ' Cogll —
- find the projection of a’ on _b) s —
Uy, | icular of orthogonal vectors Two vectors & and | . o A"’:ﬁ 2] P
o 3 rpe —
k s nyif a b =0 6. [2075 Set A GNo, 3q] ; -
b fare or1h0s3°nai “_fnio ’ =2 2No. 3d Find the cosine of the angle between —
' '® L 2 K=k 1=0 the two vectors & = T-2 43R and B= 12
. N ’ J'+3K and -B)Z I *3ﬁ‘)"‘ 2? . |
on, BT R L St S T —
any, § r 1 . : Ans: 1 |
iy W 2 = (@ 82 &) b= (b" bz, ba), "‘e" 7. 2075 Set C QNo.2d I @ = (1,2) and T = (-3 1), find the !
6 Foo mn " — el [ ' o
g | axb=” o) | - (aiba-aub) | +(@ibz-azhy) K prefection of o on . @ e
l'ngav_ —l*) T ? ! Ans: -r-‘/.—__- e
¢ r e
3 N =la & a - - [—
)D:% b, bz bs . a.'[_u Supp _Q.No. 3d If a = 6|+3,_ 5% and .
My |21|—t;|sin0n absinea b i—'4' 2k how th ——
. T‘axb—( = . ,sowtataxbis erpendi S—
o oy Angle between Two Vectors _ 9. . 074 Set/{Q.No. 2q| Prove that petpendedarto 2 '[2] st
> i PR , |
I =sm—"1x_b,-i (3-8)x (3 +B) =23 xB. , 2 =
ints W’“ﬂ | al|b] 10. [2074 Set B Q.No. 3d Find the area of the parallelogram i
_ N v
;L. Vedor perpendicularto a and ol determined by the vectors T +27 +3K and-3T -2 +K [2] T —
nd4 48 ' 55 ol Ans: 6\/3 sq. units
| : Y - — - = - T
Unit vector perpendicular to a and B’: ix i ) 11. 2073 Supp QNo.3dlf a =i +2j - k and b=7- j +k !
D | axb] find the projection of aon b [ —
=a +. > o> > : 2 .
10. Vector Products of i , j, k b e
ecpuagl, 7,76 T S R i Ny _ Vs L
e =k, =i, x i = s
: LX_J, 3 _l, * e QR ]_, 12. [2073 Set C Q.No. 3¢] Show that vector product a x b is =
L ix i ==k, kxj=-1i, ixk=-]
A Batil —j> 5 5 o> o ]—> perpendicular to both vectors a and b 2] .
. /23 N | = j i = k k = O | —
‘ -»x—|> —J>x—‘> —>>( > o o 13. 2073 Set D QNo. 3d If a+ b+ C3 (l Df0V9 that I
—>7’.’,§11.axb¢bxabutaxb=——bxa4g b b b . —
lk.']; v Gty : axb_bXC'C*a. ’ (2] I
12 A = = — =/ —
| rea of the parallelogl;a_‘) Iix F:l ’ ab sin 6 " — 2072 Supp. Ao, 3q If |a + b| |a - bl prove that a is .
of M} Area of the triangle = 3lax b|=5absin6 ) e
A e iy perpendicular to b. 2] =
pec!ively, gk 13, T & arid Barg parallel if a x b=0. 15. [2072_Set C_Q.No. 3d Find the angle between the vectors —
 Marks Questions| 27 - J +K and T —3] _5K. (2] E
1 /j}’ 1 : Ans: § = 90° e
ﬁ'ﬁ" b7 GIE Set A ao. 3 If . a and b are perpendlcular : i~ VP e
vech . 16. 072 SetD QNo. 3 If (a + b) . (a - b) =0, prove o
/ s and 3 =(4,5), = (2, k), find the value of k. (2] 2 | 2] =
‘ .8 a|=|bl. , .
2 ,Ans' "5 47 [o72 SetE Q.No. 3 Find the area of the triangle dgter mined -
i Find a unit vector perpendicular to ) S - 7T [
| ey of th Aa N A A D 2 by the vectors 3 i +4 S Ans: 20.5 5. units i
; e vectors 3i+ | +2 k and 2i - 2] +4k. 12 . For what value of m is the pair of .-
' A 7_7-k 18 071 set € QNo. 3 d For _— -
ns i = g ona i
\E vectors T -2 +4k and 2} +77 +mk_othog Ans:m =3 =
- =y - A A A . SOF ndicular to
. If —g = ? + 2? - Q and b =i -] *k 19. [2071 Set D_Q.No. 3 Find a unit vector perpe 2 '.i-
y o g f , ' kand2|—21*4k ¥
y "te projection of B on . (2] each of the vectors 3T + 7 +2 6_:4;"— ~
Ans: —\—;'-g ‘f:;] of
T 0 Find the vector perpe“"'cu'ar R I
-
Show that the vector @ x B is 2 o vectors (1, 3, - 4)and (2.1, -1). Ans: (1,-7.-5) =
[ R
/ Dendlcular to vectors ? and B (@] —
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21. [2070 Supp. Q.No. 2 d I 6 ;s the angle begveen two unit %. Bos3 aNo. 4 d If 1. 1§ k. are threg My I wf‘osé
. — | .
-la = ain = 2 ) —=:.Q J
vectors @ and b, show that 5 | b |=sin 5 (2] perpendicular unit vectors and @ = | ‘2\]) *\Q x
22. [2070 Set C Q.No. 3 g If | a+b |=| 2a-b |, prove that * b 2 , - 3 |- k find the cosine of the angle belwe oy, | A|5°’
a is perpendicularto b . (2) two vectors. af
23. (2070 Set D Q.No. 3 d Find the sine of the angle between the A, \f
. — - — — —_— - Sta
twovectors:2 i - | + k and3i +4 | - k [2]  37. pos2 Q.No. 3 B Find the area of the parallelg £ .
A 155 . b
, Ansi7\ 156 determined by the vectors i +2 i T+3K and-37 27 *k[ ;-
24. [2070 (Old) Q.No. 4 b Find the unit vector perpendlcular to Ans: 6y, § =
— — —_— — —_ ung ¢ 7
the vectors 4 i -2 +3k and5 1 + i —4 k [2] 38 (2061 QNo. 3 j Find a unit . vector pefpenducular ol 75
— —_ "“. ‘
Iy -K: ~2K. 5
Ans; 31 2311 #14k 27 +3] K and l + J | [21 : C%G‘
182 ' PR B 145. g
25. [2069 (Set A) Q.No. 3d Find the arei of the Earaliezlogiram - \/" \/'3 & o5
determined by the vectors: i +2] +3k and-37 - 2] +k.[2] @

©w

mlf a and b are two vectors of unit Iength g ;v“' (ia

0 is the angle between them. Show that §| a-b |=sin% ] 8 E

'Ans:S\/g sq. units  39.
26. [2069 (Set &) Old No. 35] I [a +b |=|a ~b |, prove that &

. " g ) . R ) ) 5|n
RPgmepdicuiea PR -5 12  40. Find the cosine of the angle between f;, 2
27. 2069 (Set B) QNo. 3d If a- = | + | - 2 k and- S5 e T : 0
> 5 o oo - T -~ vectors:2i + j +k and4i +3 ) +5k. [zlgsﬂ-
b =2i - j -k are any two vectors, find the cosine of the : g the
angle between the two vectors'. o _ 12] " T
" Anes cose-‘l 41. 2059 QNo. 4 4 Find the angle between two veciys | th
= |
128. (2069 Old (Set B) Q.No. 3b] For what value of x is the pair of _::-7+—j)—2 Kand B =21 — J -k, i %so. :g
vectors: X1 -2 +4K and 27 +7] + K orthogonal? |2 Ans: & I8
j : . v Ans[5] 42. [2058 Q.No. 3 b Show that the area of the parallelogran | 4.
29. 2069 Old (Set B) G.No. 43 Find the area of the triangle &
e (et 5] G 4 9 determined by 7 + | ~3K and~ 1 -2 -3K s\ | &
determlne by the vectors: 37 +4] +K and 5i+77. [ $q. units 1l
: Ans: 20.5 sq. units . _ 62, {2
30. 2068 Q.No. 35) Find the area of the triangle determined by' 43, Show that the vectors 2 1 + 3_1) _gkmif s
- 5 .
thevectors3 P +47 and - 5 I.+7j . ‘ [2] 27 +47 +2K are orthogonal, 0 E

Ans: 20.5 sq. units .
: i
IR mleen =(3,1,2)and B = (2, - 2, 4), find 44. [2075 Set B Q.No. 74 State and prove the sine law by e g ¢

the projectlon ofaonb. o 2] vector method. W

, : 85,
Ans:\f6 45, [2075 Set B Q.No. 7a OR] Prove that if 0 is the angle between E

32. lfa—T+2T+3?and b=27+3]+4k

ﬁnd e pro;ectlon ofZonk. 2 - thevectors @ and B, then 3.8 = ab cos. y i'ﬂ

g 20 46. [2071 Old Q.No. 10 b Show that the area of the triangle PR 8 |

‘ ns 2 whose vertices are P(1, 2, 3), Q(3, 4, 5) and R (1,4 7)8 | ¢
33, For what value of m are the vectors 2\[6 sq. units. - M
T— 2] 4K, 27 +77 +mK orthogonal? [ 47. RO71_Old_aNo. 71 & Prove by  vector mefh"d] |
Ans: 3 cos (A +B) = cos A cos B A e

34. 2065 Q.No 4 4 Find the value of r if the vectors 48, L?é (ou)i) QNo. 71 ; mprz:/r;B by vector method 1
3| —1 -2K and 27 —21 +rk are orthogonal. [2) cos(A+B) cos A cos B - sin A sin B, H ., |

Ans:4 49 069 (S hod 12
35. [2064 Q.No. 3 b Find the area of the triangle determined by . [:Tn( A( ; 2 sf:': ;:; Es irzve ; SR 4
In

the vectorsa P47 J and-57 +7 j . [2] 50 [2069 Oid (Set B) Q.-No. 94 Prove, analytically that the ang‘]
. Ans: 20.5 sq. units in a semi-circle is a right angle. ¥

| | 4




? & '

3 . G\l&s M Shgw 'h?‘ the tf\)ree [?oints

of A | ; # -t poS‘"O” \{ectors are 2‘| ;f + k 'h, 3] 5k -
“"9%,5 - 4k f.olrm the stdels of a right angled triangle.

Wf o fid the remaining two angies. 4]

| s Ans: cos“('\/%%) — ( \/4‘% )

of by Prove vectorically that in any
P, b c

0.0 yage oA “sinB - sin C

[4 .

6

o

70.

71.

‘ectorb"w:?? @,’jﬂ Using vector method,'prdve that:
e 3 T bt~ 2abcos € S

| 1 Prove by vector method:

8| COq(,\,,s):cosAcosB—sinAsin B. 4]
Vi 0T T aNo. 11 4 Prove by vector method:
s mcate 1d N
A-B)=cos Acos B +sinAsin B.

Loc0s
BCtorsdu,{ Use vector method tp prove that, in-any

1 o ¥ angle ABC, a=b cos C +c cos B. 4]
2 "bF&*[ y .By using vectors, prove that in any AABC,
e ange g, snA_snB_snC |

5 a b ¢’ . 4]
k. kg Using vector method, prove in any triangle,

. fhal; b2 =c? +a? - 2ac cos B. . [4)
— Using vector method. prove in any triangle

T thata=bcos C+ccosB. : [4]
A 1 Prove vectorically that:

- ows(A-B)=cos A cos B +sin A sin B. [4]
of the pasy . Prove, in any triangle, by vector method
_ 2? -3?53 | that; A = §%B- = % | . 4

) 5 Prove by vector method:
i +3T—3'*‘ (A -B) = sin A cos B - cos A sin B. [4]
¥ Prove by vector method:
} Sn(A+B) =sin A cos B+cos AsinB. - 4]
of # Prove by vector method.
pe s | . %5 (A~B) = cos A cos B +sin A sin B. 4]
__— & | Prove by vector method
hed@%" | 0S(A=B) = cos A cos B + sin A sin B. 4]

"a"‘s Questions|E
). .angie"i ' Define cross product of two vectors and
f the ‘"(’ | 9¥e s geometrical interpretation. Prove by vector method:
o ", u;s (A~B) = cos A cos B +sin A sin B. (6]

r il % Define vector product at two

i i :;Clors 7 and q. Using vector product, prove that

ol 4 07(: ~B)=sin A cos B - cos A sin B. . ' (6]

W / Define scalar product of two

me“‘od | . rs; For any triangle ABC, prove by vector method that

of A a{f&os A +aCos C

w 4 T = 0% +¢2- 2bcCosA. (6]

Iy

4]

72,

73.

74.

75.

76.
77.
78.

79.

80.

81.

82.

ml‘

Mathematicg

m‘ f.

Interpret the product geometrically.‘ If 2 ?

29

9
and

-
| " + C are three nop-
Zero vectors, prove that: a x (-b) +'—c’)

[2076_Set ¢ QN 19| Define ve
Also prove using.vector method .
sin (A +B) = sin A cos B +cos A sin B.

y 6
12075 GIE Q.No. 10] Define vector product of two vectors aic}

R
=axb+3. 73
Gtor product of te veciors,

BRI BUEE

geometrically interpret it. Also determi
- . ne the e j
iy R S Mty ‘xpress.on f[(;r]
y S > - |
: Ans:m_l
- >
o . _ ~lajp
2075 Set A Q.No. 10] Define vector product of two vectors.

Interpret the vector product of - two vectars geoimetrically,
Prove, in any triangle, by vector method that - . . -
sinA. sinB sinC : , ~
a' " b ¢ . oot e, B
[2075_Set C_Q.No. 10| Define a dot product. Interpret it
geometrically. Let A(1, 0, -1), B(-1, 2, 0), C(2, 0, -3) and
D(3, -2, 1) are four points. Show that the projection of AB
on CD is equal to projection .of CD on AB. Also, show that

(6]

2074 Supp Q.No. 10] Define scalar product of two vectors.
Prove by vector method that i s
cos(A — B) = cosA.cosB +sinA.sinB.

[2074 Set A Q.No. 10| Using vectors prove that

i bl=c2+a’-2cacosB.
i c=acos B +bcos A for any triangle ABC. [6]
2074 Set B Q.No. 19| Define Scalar product of two vectors.
Prove vectorically cos(A + B) = cosA . cosB - sinA . sinB. [6]
2073 Supp Q.No. 10| Define vector product .of two_vgctors, |
prove by vector method sin (A- B) = sin A cos B -cos Asin B. [6]
2073 Set C_Q.No. 10 Define scalar product of twq-yectors.
Prove vectorigally that cos(A-B)=cosA gosB + sin A sin B. [6]
vlﬁn Set D Q.No. 10| Define scalar product of two vectors.
Give the geometrical interpretation of the scalar,pr.qduct. gf
two vectors. Prove vectorically that, b=c? + a2 - 2ca cosB [6]

[2072 Supp. Q.No. 10) Define vector product of two vectors.

Using vector method prove that ' | 6
sin(A—B)=sinAcosB—cosAsmB. (6]

2072 Set C Q.No. 10] Define Vector product of two Vectors.

—4
their inclination is cos' (-5-) .

(6]

"Prove by Vector method pnE —
«in (A + B) = sin A cos B +C0S in B. :
Define Vector product of two Vector
Prove by Vector method that in any triangle ABC,

- (6]

a -+ S

snA —sinB sinC’

| _
.
'I-ml e TN I BYT RIRITTTINEY 0 HTERN 1T .ll-lllll l.l.l.".'.l."..
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83. [2072 Set E Q.No. 10] Deline scalar product of two vectors
Give the geometrical interprelation of the scalar product of
two vectors In any triangle prove vectorically that
2 = b? + c? - 2bc cos A. (6]

4. 0.1 Supp. Q.No. 10| Defino the scalar product of two
veciors. Prove by vector method:
cos (A+B) = cos A cos B - sin A sin B, (6}

85. 2071 Set C Q.No. 10] Define vector product of two voclors,
Prove by vector method that:
sin(A + B) = sin A cos B + cosA sin B. (6]

86. [2071 Set D Q.No. 10] Define scalar product of two vectors,
Prove by vector method that
cos (A +B) = cos A cos B - sin A sin B. 6}

87. [2070 Supp. Q.No. 11} Define scalar product of two veclors.
Prove by vector method that
cos(A+B)=cos A cos B - sin A sin B. 6]

88. 2070 Supp. Q.No. 11 OR] Define a veclor product. Find a unit

vector perpendicular to the plane of a= | + | - 2K,
B = 7-2]+ k. Also compute the sine of the angle
between them. 6]

NN 1]
Ans‘\ﬁ (=1 =) =k)"

89. [2070 Set C Q.No. 10] Define vector product of two vectors.
Using vector method, prove that: SmA SIS - S“;C .16
90. [2070 Set D Q.No. 10] Define scalar product of two vectors.
Prove by vector method that:
cos (A - B) = cos A cos B +sin A sin B. 6]
91. [2069 (Set A) Q.No. 10] Define scalar product of two veclors.
Prove by the method of vectors that:
cos (A - B) = cosA cosB + sinA sinB. (6]
92. [2069 (Set B) Q.No. 10} Define vector product of two vectors.
Interpret the vector product of two vectors geometrically.

sinA sinB sinC
Prove by vector method that: . = 2 " S'r::

(6]

7. DERIVATIVE AND ITS APPLICATION

A. DERIVATIVES

. DERIVATIVE BY FIRST PRINCIPLE OR
DEFINITION

- "m_lx_:r_htf_(&
1. f'(x)= h—0

2. Right Hand and Left Hand Derivatives
lim f(x+ h) f (x}
Rf'(x) =

_)

, lim (x—h2~ (x)
) =ph 50 -h .h>0

4 Marks Questions

6.

10.

1.

12,

13.

14.

18.

16.

17.

. dorlvative of log (sln )

[3071 Old Q.No. 9 b Find the dorlvatlvo of g lro
principle.

Sy
[2070 Bupp. Q.No, 6 b| Find, from first principle, lho du,,v
of slnx?,

l4|
2060 (80t A) Old_Q.No. 10 Find from first prmC|Dl0 u' :
dorlvativo of eom,

Ans: —gtm, [l
2069 (8ot B) Q.No. 11_0d Find from first prlnume ‘:h
dorlvative of e, ul
2060 Old_(Sot B) Q.No. 10b] Find, from defmmon e b

Anl cot l4] Hﬁ 1

Find from first principle, the derivatig o |

2068_Q:No. 10b
nzalux' ‘4 ‘

‘ Ans: cog x g '(" 07!
2067 Q.No. 10b] Find from first principle, the derivalive o | derl

sin-'x. ek
- Anss:\1 ',:}" @
‘ 10 | oflr

2066 C Q.No. 10 b] Find from first principle, the derivalive of - |

log tan x: [4]

prmuple
den

1 1
Ans: T cos (logx) ‘;x

2065 Q.No 10 b Find from first principle, the denvatlve ofa [{| %ﬂ [

Ans: a'loga E”

[2064_@.No. 10 1] Find from first principle, the derivative of | of
log sin x. 5

Ans: colx l
m [2063 Q.No. 10 1] Find from first principle, the derivative o 41,. o
log tan x. 1 W 5‘ log
. ANS: S x cost P:%
2062 Q:No. 10 Q Find from first principle, the derivalive d ' @
tan-'x, [ E »

Ans: Ty |
2061 Q.No. 10 b] Find from first principle, the derivalive 0 @0 {

wp o
Ans: “:i—‘ 9‘5 ' @
2060 Q:No. 10 g Find from first principle, the derivalive 0'1 o G
ea‘lll l .'
Ans: cosx¢”

2059 Q.No."10 B} Find, from definition the derivalive i!‘
glanx. ‘ ;

Ans: s€C 'xe” J

Find from first principle, the derivative® ::

elanx I ]

!
1
Ans: sec X



V jons! o . :
o s quest 0.8 Find from definition, the derivative of sin
' 5ol 6 A== , N
] 5]317- : 1 [6]
[ D””L L UJ’}X} Ans: % €os (log x)
i
Find, from first princi
FserpaNe. 110 principles, the
‘ e s Q
oy, o # = el sin” X o
ey d@("‘ 5 ano. 11| From definition, find the derivative of
set B =
s B2 6}
ffon. L G'.,x- ) ' Ans: ehnx SeCz X
g 11 From definition, find the derivative of
57 set € Q-No:
; o . 6
LA g @08 X ) , (6]
ns:
’ 'cos“'x\h -
A 4 ., T8 GE aNo. 11] Find from first principle the derivative of
IR 1[6]
Ans:—mx )
st 2 . 75 _Set A aNo. 11 OR] Find from first principle, the
HE fhe o 8 - ‘
T genvative of logsinX. o [6]
‘ . Ans: cotx
b o 075 Set B Q.No. 10 Find, from first principle, the derivative
Ciple tha . ofln(sin x2). ' [6]
T Ans: 2x cot x*
- % 075 Set C Q.No. 11 oR] Find from first principle, the
o RE dervative of coSKE.
Ot oin {0974 v ~ Ans: =2x sinx’
% R074 Supp Q.No. 11 _OR| Find from first principle, the
aned  derivative of sinx2, (6]
, ; -Ans: 2x cos x*
{ne 0en@e! . bua Set A @.No. 14 Find, from first principle, the derivative
ke
X
ple. g 6644 oiln(cos;). ; 6]
" 1 X
;rfvg v Ans: —;tan;
ple. 1 AR Find from definition the derivative of
o fafenx,. | G
408 /u % ' Ans: 2 cosec 2X
o 073 Supp_QNo. 11 OR] Find from first principle, the
ple €™ rivalives of cog-T. . ' 6]
- 1
# T
s Find from first principle the derivative of
e 17 ey EI 6]
| L TR Ans: tan x
5t % . )
> Set D QNo. 11 0R] Find from first principle, the
AP g Civative f i
i Of'sin (logx). : [6]
i€ e fu v Ans:% cos (log x)
pos ; deri\,at-su- QNo. 11 OR] Find from first principle, the
e Ve of og (tanx). ‘ . 6]
n [ ,"‘"l_ b, Q072 S Ans: 2 cosec 2 X
Af® sfpf denva-et C Q.No. 11 OR] Find, from first principle, the
enw | live of Xlnx, 6]
2, e ,t;’i/ . Ans: 1+ InXx
o

y . Mathematlcs
. 20727 set D 301
dor oo 11 OR) Fing from frg
erivative of In cog-1 x_ principle. the
(6]
: Ans: zl
38. 2072 Set E QNo. 11 OR| Find from ¢ Cos XY oR
derivative of sinx2, ' om first principle, he
(6]

36! [2071 Supp. Q.No. 11| Find fr

7 om first principle,
of In (cos '\/;() 5 '

Ans: 2x cos x?
the derivative

(6]

Ans:than\j;

37. @1 ‘Set C Q.No. 11 OR| Find from first principle, the
derivative of tan-'x. ’ ' 6]

. - Ans:1~1x;

38. [2071 Set D Q.No. 11 OR] Find from first principle, the
derivative of: In(sm a) ) 6]

1 X .
Ans: at:ot a

39. {2070 Set C Q.No. 11 of Find frbm first principle, the

derivative of log (tanx). ‘ 6]

o Ans: 2 Cosec 2x

40. [2070 Set D Q.No. 11 Odq Find from first principle, the
derivative of xx. ‘ 6]
Ans: x* (1 + logx)

41. [2070 (OId) Q.No. 10 B Find the derivative of log (tan x) by
first principle. o [6]

' _ Ans: 2 Cosec 2x

42. 2069 (Set A) Q.No. 11_of Find from first principle, the
derivative of sin(log x). 6]

Ans:% cos (log x)

Il. DERIVATIVE USING FORMULA

X

d!X 2 - nx""’ ‘

x e
1 00 dx

]

il. Gx (€"

d “In a iv,g'(lnx)=l
iil, Fy@)=ain dx X e

vi'-a(i—(cos )() ==8in X

A
YIH. dx

d, .
i = X
Y. Oy (sin x) = COS

. d 2 secx)=secxtanx
vii. -a—)-(- (1an )() =sec X (

.d 2
ix. gy (cotX)=—COSec X
cot x

. _g- ’1. ="
il. gy(cos X) %

; _d,_ t"' x)-_—’—i!
iv. gx (CO 1 +X

X. Ed;(cosec X) = —COS€cX

1
d =] _ ——
a—;(sm x) = -
1

i ad; (tan"' X) =T+

-1
1 i Licosec X="T75
a(—ix- (sec™ X) =—'T:T M ax® =T

——
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du dv
duv] dv du . dfu Vax ~Ydx
3 0 Tgy =Ugx*tVax " ox v)= V

4. Derivative of hyperbolic function
ad; (sinh x) = cosh x
d .
'a‘* (cosh x) = sinh x
(1anh x) = sech® x
a‘; (coth x) = —cosech” x

f—x (sech x) = — sech x tanh x

aq; (cosech x) = — cosech x coth x

5. Derivative of inverse hyperbolic functions

d(sinh™'x) __ 1
dx  T4f14x
—d-(cosh*'x) — (x> 1)
dx --\,?_1
<%(tanh"x) ='1+x2 —1<x<1
'c%('(coth“ x)=;z—_1—1. IX|>1
'd—(sech" X) = =1 x| < 1
dx - x,h -

. 11. [2066 C Q.No. 2] Flnd the derlvalive of: log ('sln Ir-) )

d =i =1 T
_ h = ————— s
x (cosech™ x) = INT 2 x e R~ 0}\_

2 Marks Questions ’
1. [2077 Set 1 Q.No. 1c] Find the derivative of smh -1(coshx). [2]
AfE: sinh x

“AJ1+ cosh?x

2. [2075SetB aNo. 34 Find the derivative of xsinhx, 2

sinhx

2 + ySinhx
/ Ans: x ( =

3. [2071 Supp. Q.No. 34 Find the derivative of (secx)nx,” (2]
Ans: (sec x)*"

+ logx coshx)

* (tan’x + sec?x. log secx)

4. 2071 0ld Q.No. 2 b] Find the derivative of log sinh x. [2]
) Ans: coth x
5. 2070 Supp. Q.No. 3 a Find the derivative of (Inx)sinhx, [2]

sin_hx
X Inx

Ans: (/nx)*" " [

s.' [2070 (dld) Q.No. 2 ¢] Find %)%

-

+ coshx. /n(/nx)]

wheny = sec h(tan-'x). 2

sec h (tan” x) tan h (tan™' x)
1+x°

Ans: -

2

- [2069 (Set A) OId Q.No. 21 Find the derivative of (sin hﬁ)x . 2

x* 2
, X 2.5 X X
Ans: (sln h a) {a coth 3 * 2x log (sln h a) }

8. [2069 OIld (Set B) Q.No. 2al Find the derivative of
(Coshx)sm . 2

sinh’ l 1
Iog cos le)
q 1+ X

Ans: (cos hx) (sinh™'x tan hx +

X lug »
Find the derlvative of (ccm h Ei) , "
Ingx
Ans: (conh‘) { log x, tan "'ﬁ 1'“0 (unl M)}

cosht
10. [2067 G.No. 20) Find lhe derlvnllvo of x T, ‘

cos tr‘ 1 .
n (; log # sin lrE + 1

Ans: x X o8 h%

1
Ans; = Qm h 5

‘ 1
12, Find the derlvative of 2 tan h (lan 7 x) 0

Ans: yoc
13. [2065 Q.No 2 b] Find the derlvalive of Arc tan sln hx, M

Ann Soc hx

‘ oy, ) X
14, Find the derivative of. (sm h 5) | 7

b 2
" _X_ X .X_I th -’i_’,z | X
Ans: (slll hn) 5 Coth 2+ 2xlog sin h;]

15. Find the derivative of xcos ¥ (), ?

) :
Ans: x** " e (x cos h' Xqd 2 |00 sinh 2’()

- 16, Find the derivative of log (sin h 5), 2

US|
Ans.acoth.

17. [2061 Q.No. 2 b] Find the derivative of; xcoshx/a 2
Ans: X< (8) [cosh x/a Iog X sinh xla]

X a
18. Find the derivative of 2 tan-' (tan h %) 2

Ans; sechx

19. Find the derivative of ecosh™x, 2

-1
1 cosh &

(]

Ans: \I;{:

20. Find the derivative of xcosh. 2

coshx

Ans: x©* ( +log x slnhx)

2. ST Qo 28 showthat, LKy g

22. MFmd the derivative of: (smh +cosh ) U

. X X X X X
Ans: n(sln h3+cosh ;) [; + log (slnh 3 cosh 1)]

"f(m




l

' = x4 - ?
= Find the equation of the normal to the B

\ . . t (2' ). [ _

&

X SeC A QNo. 3 Find the points on the curve

o : : 5 d Find the slo
v+ "*Y'=36 al which the tangents are parallel to the y-axis. 2] 24.

ﬂ:‘i ‘

l

pe and inclination with x-axis of

S J . Mathematics l A
NE 10. 2071 Gid_ GQ.No, ' "
d ~ . No, 6 ¢ Find the pol
\ ' VATIVES sy Ay points on fhe
h§‘l| pLICAT'ON OF DERI y = X7 = 3% + 1 where the langents are paralle) | ll;(:u‘r:flwl,'/l
oy P T AND NORMAL CISTS , CY
g1 (n‘,‘L A FERENT‘ALS, TARGE | 11. [2070 Supp, G.No, 3 B Find the slope OfAt’i‘;:; :tyv,:() Bnd (7,)
5 pif ourve y = xb+ 2¢ + 3 10 al (-4, 2) i,
. Rkl 2)
o . : W Ans; -
% Syt Dot xj =1 () Is the actual change in dependent | 12. 2070 Set D Q.No. 3 | Find tho equation of fhe tangon| ;:.1111:‘
U et - cunve y = 26— 5+ al (2, 4) o .
I§ '09( b prabieY: al of independent variable x, denoted by . (2 .
S ! " “orent ' NS, A oy w4
o p ™ ﬂjmed py dx = AX. 1 | 13. [2070 (Old) Q.No. 6 ¢ Find the points on clrcly x? + y ~1yg ol .
T ae® jial of dependent variable y, denoted by dy, which tangents are parallel (o y- axls ’
L e diﬁ@fe:y dy=1'® dx; which is the approximate ‘ - y- axis. [2) —
I < del ed : ‘ , Ans: (4,0), (-4, 0)
Gny. o engeiY: o - Approximate changel. 14. 2068 Q.No. 5¢| Al whal angle does the curve y(1+x) = ¢ !
2 _Actual chang ) 2 .
* | pror=IAC . . the x-axis? ‘ 1 e
4 A — ¥
- Ay -y 100. Ans: 46* —
error = _ l" ‘ . ns:
Clang.. e percentag® ‘ ¥ 1. Find the angle of Intersection hojween the .
7 Equation of Tangent curves y = x2and 6y = 7 - x*at (1, 1). 2] —
' Ql) (X = X4) : Ans: 90* ™
snpdl | 1Y (dx )=y 16. Find the points on the curve x” +y? = 16 af —
' gqutnof Normal v 1R which the tangents are parallel to y-axis. 2] !
X 7 R ' Ans:(4, 0), (-4, 0)
R (dy) (x,(;;:():.)y,) _ 4 17. Find the angle of Intersection of the curves J!
o8y ', Thetangenttoy = f (x) at P is horizontal if and only if y2=x3andy = 2x al the point (0, 0). ’ (2] -
" g : : Ans: tan™ (2) —
d , ‘
S n‘§+ ; ms._if -d{;o atP. ) e Al v 18. Find where the tangent Is parallel lo'tho -
( | X} 1\5' fiislab s o The st x-axis for the curve y = x* — 3x? = 9x + 15, 2] I
3\ sinhz| 91.:0 atP. ) Ans: (-1, 20) .nnd'(l. -12) .
L ks Quest : : . 19. Find the points on the curve y=x* - 3x? *«[21l i
@ Marks Questions) _ayi
Ans:or! . : he tangents are parallel to x-axis. _
" 1 hor7 Set H Q.No. 24| Find the equation of normal to the where { 9 Ans: (0, 1), (2, - 3) "
E ] aney=20-5x2+8 at (2, 4). A +4y_[123 20. [2063 Q.No. 2 d A circular copperplate is healed so that its ' i
hxa lgi | Ay = 32 ius increases from 5cm to 5.06cm. Find the approximate =
» ' WEGESetB GNo. 33 Find the point on the curve 4y =X ra;jrlzzslzcin s (2 Com
)| v ; i in - . -
- (W%“; | where the tangent drawn makes angle 45° with the x-axni,é [ﬂ Ans: 0.8 % €M -
AT ' L : intersection of the curves
_ e ) Find the angle of intersec
s Find the equation of the normal to the 21 :0 e T andy2=Bxal (2. 4) (2] !
5 ©tvey=x3-22+4 at (2, 4). - [23 y ',:;“;t:e ;
¢ ' Ans: x +4y-158= — E lope and inclination with
g ) . Find the slop -
ars: 77 g Find the equation of the tangent to . 22. [2061 Qn(r:e L oy doxtaix=—1 2 :
) C -2 4212, 4). ‘ (2] x-8Xis 0 anei 1 and e [
a _ Ans:4x-y-4=0 :
oshxﬂo?’s § l
|
|

“ 2]

= 0, 6). '

X, b * Ans:(6,0), (-6 0) the tangent of: x2+y2= 36 al 0,6) o .er Ot

sin g ) C::: Set B Q.No. 34| Find the equation of the normal of the - i o Hx‘sél

x, $Y=23 5248 4t 2,4). (2] 25 oy =2-xatx=1 |

(smn; Tl ‘072 2.4) Ans: x + 4y = 18 the tangent of the curve 2y i 9—:_
“2*);28Et E_Q.No. 33 Find the points on the circle | ,

16 at which the tangents are parallel to X-axis. (2]

Ui Ser Ans: (0, £4)-
Find the points on the curve

3‘ .
341 where the tangent is parallel to the x-axIS. 12
| : Ans: (0,1) and (2,-3)

:
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Il. L HOSPITAL'S RULE

If ¢(x) and y(x) and their derivatives ¢'(x) and '(x) are
continuous at x = a and if §(a) = y(a) = 0, then

Lt ox) Lt ,‘?_L)_ M‘Z). provided y'(a) # 0

X = ay(x) x> a y' (x) " vy'(a)
2 Marks Questions

m x*-16
1. [2076 GIE Set A Q.No. 3a Evaluate x—s 2 x3_8 Ysing
L-Hospital's rule. 2]
Ans:%

2. [2076 Set B Q.No. 3bn Evaluate, using L' Hospital rule:
lim X -sin X cos x
T R 2]

x—0 x3
2
Ans:;
3. [2076_Set C Q.No. 3d Evaluate, using L' Hospital rule: -
lim eX—x-1 :
x—=>0 x? 2]
1
Ans: 2
4. [2075 Set A Q.No. 3a Using L Hospltals rule, evaluate:
lim tanx —x
x—>0 x—smx 2
Ans: 2
5. [2074 Set A Q.No. 4a Usmg L Hospital's rule, evaluate:
lim x2 - sin2x .
x—0 x2 (2]
. Ans: 0
6. [2073 Supp. Q.No. 3a Evaluate, using L Hospital's rule:
lim In(tanx) 9
x—0 Inx_ 2]
Ans: 1

7. [2073 Set < Q.No.*3a] Using L Hospltals rule, evaluate
lim x - sin x cos x '
x—0 x3 (2]

Ans:%

8. [2073 Set D Q.No. 3a] Using L Hospital's rule, evaluate:
lim x - sin x cos x

x-0 X 12

Ans: %

{2072 Supp. Q.No. 3a] Using L Hospltals rule, evaluate:

lim  xex— log(1 +x2

Yoo} [2]

“Ans: 3/2

10. [2072 Set C Q.No. 3a) Evaluate, usmg L Hosputals rule:
Lt tanax .

x — 0 tan bx ’ (2]

a

Ans:g

11. [2072 Set D_Q.No. 3y Using L' Hospltal's ryjg v

®Valyy | [
Lt ex-x-1 Ualy @
g {he
x—>0 X , : y i} fof

An 1 .
12. [2071 Set D _Q.No. 3 a] Using L Hospital's ryle, QVaI 079'
lim e*+e™* -2 cosx po,nt
x—0 sin?x ‘ ' [2] ; ar?i"‘

13. [2070 Set C Q.No. 3 a] Using L Hospital's rule, GVam ;%
lim tanx - x . @
x—0x = sinx | oo
14. [2069 (Set A) Q.No. 34| Usmg L Hospatais rule, eValuat taﬂg‘:
o lim oex=x-1 . . (h-

x—=0  x* ul

Ang: i

‘4. [2076 GIE Set B Q.No. 11] Stale Mean Value Theoe™ |

1
15. (069 (Set B) @No. 39 Using L Hospital's rule, ey, |! geor
lim x- smx . fix)
x>0 X B ' 7075
1
, AnS'E [ lnterF
- (1,4)
il I. ROLLE S THEOREM AND MEAN VALUE . [cpre
- THEOREM '

RS IR MO ;-
1. Rolle's Theorem ' Inter
. Iff(x) be a function defined on [a, b] such that the f
i f(x) is continuous in [a, b] 41, 2072
ii. f(x) is derivable in (a, b) i, geor
iii. f(a) = f(b), f )

then there exists at least one ¢ e (a, b) such that f(c) 0. ||
2. Lagrange's Mean Value Theorem if2. 2o
. Letf(x) be a function defined in [a, b] such that itto
. f(x) is continuous in [a, b) tang
ii. ~ f(x) is derivable in (a, b) 4, 1

then there exists at least one value ¢ e (a, b) such that

f(b) — f(a)
=" a
4 Marks Questions|

et

1. [2070 Supp. Q.No_ 6 b OR] State Rolle's theorem, Veriy it

-+ the function f(x) = x (x - 3)2 on [0, 3] satisfies conditions d
Rolle's theorem and find ¢  prescribed in the theorem.

Ans:c=1
6 Marks Questions|

2. [2077 set G Q.No. 6 OR] State Rolle's theorem, interprel

geometrically. Verify Rolle's theorem for f(x) = (x +1)("’2)
in[-1,2).

3. [076 GIE Set A QNo. 11 State Rolle's theorem. Verll |

)= \/1—x2 in the inlef“glg

l]l'r‘~ the

Rolle's theorem for the function f(x
1

1, Ro7
thec
flx)

4 B
o

the

1. @

tan

Interpret it geometrically. Verify Mean Value theorem fof e
function f(x) = x3 + x2 - 6x in -1, 4]

{ i‘g‘ E

Oex
’l‘n




H()'\L”;
gaNo. 1! R State Mean value theorem. Verify it 47.
i SeL=- ~ 2x2- 10x +29in (2, 7). . [6]
OS”H@EI " Ans: c=-:'
. W Using Mean Value Theorem, find .a
;e = e cune fix) = ¥ - 2x, the tangent at which is
{Osbm ps'tln;jlo ihe chord joining the points (1, - 1) and (4, 8). (6]
I e ans: (55 18
| | ane: (33)
W Using Lagrange's mean value
Oy, B om, find the point on the curve f(x) = x2 - 2x, the
: foem al which i parallel to the chord joining the points
1) and (4,8) o | 6] 1e.
‘ . 55
. ‘ Ans: (—2', -4-)
S W“'—/ﬁrﬂ State Rolle's. theorem. Interpret it
geometrcally Verfy Rolle's theorem for the function 2.
Mz(x_n(x—Z) (x-3)in (1,3} 6]
\ State the mean value theorem and
\ interpret it'geometricaﬂy. Verify that the function f(x) =\'];(on 2.
MEAN Y [14) satisfies conditions of the mean value theorem and find
Y cprescribed in the theorem. [6]
"N ‘ 9
q o Ans:c=7%
75 set C_a.No. 11] State the mean- value theorem.-
Interpret it geometrica"y.'Verify the mean value theorem-for  22.
such thal the function f(x) = (x = 1) (x = 2) (x = 3) in[1, 4]. [6]
i State mean value theorem. Interpret it
geometrically. Verify mean value theorem for the function
ch hatfit )= xix-1)2in [0, 2] (6] .
bj i 12, b4 set A Q.No. 11 OR] State the Mean value theorem. Use
ot itto find a point on the parabola f(x) = (x = 3)2, where the
i langent is parallel to the chord joining the points (3, 0) and
P : ' : | 6] 24.
e (@ bj$* ] , . Ans: (12--1,:)
. 'W Define Lagrange's Mean value  2s.
| '60'9’“- Aso verify the theorem for the function
sy W00 92, 7) | ]
) i
~a[i§ﬂescor ' Ans:c=‘2‘ 26.
et * nd apo
the ™ 4 ary PP Using Mean Value theorem, find a point
o € parabola y = (x - 3)2, where the tangent is parallel to
ool e ehord oining the poi 6 27-
neo® g the points (3, 0) and (4, 1). [
Wt - 11
- ()
5 ed 1 e #LC QNo. 11 OR) State Rolle's theorem. Using Rolle’s
szin‘" | . i find a point on the curve f(x) = cos2x where the
1 o ntis parallel to x-axis on [+, 7). , (6]
\/3'“6 m?"", 15, e Ans: (0, 1)
an mgofe ‘ g_‘metr 2 Q~No.’11 State Mean Value Theorem. Interprel it
o UnctiOn‘fc all, Verify Lagrange's mean value theorem for the
)= x(x-1)2in 0, 2). 6]

r

Mathematics
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State Rolle's theor
. 7 . eorem, ; .
geometrically. Verify Rolle's - thlentefrpret it
unction

f(x) = si
() = sin x, x e [0, n. Also find a point in the cuty
e

represented by given functio
oores n where the tan

[2072 Supp. Q.No. 11]

gent is parallel to
r (6]

Ans: c =z

) .4
) 2; o1
[2072 Set C Q.No. 11 State Rolle's theorem. Verify ;olle's

theorem for the function f(x) = 22~ 3y +1 in \:1 1]
S 2]

(6]

. Ans:c:2

4
(2072 Set D Q.No. 11| State Mean Value theorem. Verify the
mean value theprem for the function f(x) = /x2-4
x (2 4] Ans: c =+/6 [6)
[2072 Set E Q:No. 11] State Rolle's theorem. What is the
geometrical interpretation, of Rolle's theorem. Verify Rolle's
theorem forthe function f(x) =1 =x2, x & [11]. [6]
[2071 Supp. Q.No. 11, OR] State Rolle's theorem. Verify that
the function f(x) = sinx + cosx on [0, 2m) satisfies the
conditions of Rolle's theorem and- find the constant ¢

prescribed by the theorem. If f(x) = (x-1)2, show that
f(0) =-f(2), but there is no number ¢ in (0,2) such that

- f(c) = 0. Why does not this contradict Rolle's theorem? (6]

[2071 Set C Q.No. 11] State mean value theorem. Interpret it
geometrically. Verify the mean value theorem for the function
f(x) = (x -1) (x-2) (x = 3)in[1, 4. 6]

. . Ans:c=3
2071 _Set D Q.No. 11 State Rolle's Theorem. Interpret it
geometrically. Verify Rolle's Theorem for the fupction
f(x) = x(x - 3)2 forx € [0,3] 6]

/ Ans:c=1
5070 Set C QNo. 11 State Rolle’s theorem. Interpret it
geometrically. Verify Rolle's Theorem for the function
f(x) = x(x-3)? for x [0, 3). ‘
mm State mean value theorem. Interpret it
geometrically. Verify mean value theorem for the function
f(x)=x (x- 1)2in [0, 2. [§]
2069 (Set A) Q.No. 11 State mean value theorem. lnterpre.t,lt
geometrically. Verify mean value theorem for the functlog
flx) =X +X* = 6xin -1, 4.
State

geometrically. Verify mean Ve
fx) = (x=1) (x-2)(x- 3)in [1,4]

mean value theorem. Interpret it
value theorem for the functl?g

X +—-1
;I. ]’xndxs—-’n+1— +c, N

i f% dx=n|x|+c.x*0

ferdx=€+C

EEEN VI lﬂl"

(6]

e e e — ....-.mm ‘llll'.lllii’lllllllllll Jalii
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v. fa'd a” .t ili. ftanh x dx = In cosh x + ¢
e ) @ 2 page i
Ina iv. Jcothxdx=In smh X+C
2. i sinxdx=-cosx+c v. Jsech x dx =tan™ |sinh x| + ¢

li. Jcos xdx=sinx+c

iil. [tan x dx = In sec x + ¢

Iv. fcotxdx=Insinx+c

v. Jsecxdx =In|secx+tanx|+c

an (3+3)

vi. fcosec xdx = In | cosec x —cot x | + ¢

=In +C

=lntani+c
2
vil. |sec” xdx =tanx+c
viil. [cosec®x dx = ~cot x + ¢
ix. Jsecxtanxdx=secx+c
X. Jcosec x cot x dx = — cosec x + ¢

y - 1
3. i dx=sin""x +¢
T3 :

ii. fmdx-tan X+cC

« 1 '
. X = S =1
J KN =1 dx=sec”'x+c¢C
nv+1 ‘
I(aX+b)"dX‘l -(a)(_+L

"a n+1 +C,n¢—1.

| 1 1
i [ aerpax=ainjax+b+c

5. J(uv) dx = ufv dx — f{dx(u)fvdx} dx

‘ 1. Ix-a ,

6. I f;"’_—?dx‘Za In,x+a res
a+Xx

fa!—xz ax =2::1 In ,a x, e

d tan™' X
T o= ' d v

—— dx=sin X 4o

fﬁ dx =1In lxn/x?—-azl +C
1
fﬁ dx=lnlx+\/x2+a2| +c
f\ja"—xzdx_"z)sxl2 % %sm"; +C
X a? —
=3 V?—az—'z-lnlxM/?—azlw
) 2

f +a dx=32('\/?+a2+§2-lnlx+\/7+a2|+c

9. I. [sinhxdx=coshx+c¢
i. Jcoshxdx=sinhx+c

X
vi. [cosech dx = In tanh 2 +¢

vii. [sech? x dx = tanhx +¢

viii. fcosech?x dx = — coth x+¢

ix. Jsechxtanhxdx=-sechx+c -
x. Jcosech x coth x dx = — cosech x + ¢

2 Marks Questions

1. [2077 Set G Q.No. 24| Evaluate:

dx
x +\[x2 -1

R
2
1
. Ans: ‘xz——-z-xx/x —1+-Iog(x+\/',(z\)’c
. .No. 2a Evaluate: .
2 [2077 Set1Q ] Ex | m B
. -1 fX-a

. Ans: sin™ (T)‘C

3. [2076 GIE Set A Q.No. 31 Evaluate \f4x2 + 4x +5 dx o)
Ans: 4(2x+ 1)\/4x +4x+5+ In(2x+ 4x’ +4x+5)

4. [2076 GIE Set B Q.No. 3b] Evaluate: f E - ol

“Ans: tan'(e") +¢ |

—x
(x-a) (x-b)

5. ‘2076 Set B Q.No. 3¢] Evaluate: f

6. [2076 Set C Q.No. 30| Evaluate: f -

2 COS X
\3 tan§ ‘
Ans: Tlog \j'itan’2‘+1 +C L
7. [2075 GIE Q.No. 3b) Evaluate: fL 2

2ax-x2’

x-a
Ans: sin™ (—a—) +C

9. [2075 Set B Q.No. 39 Find the integral H::(—o?;'

tanx
Ans: 3 tan™' (“5“) L2

2

10. [2075 Set C Q.No. 3b] Evaluate: f‘d&—'

dx.

8. [075SetAQ No. 35] Evaluate: f 2
, \/ 2ax — x2 ‘

Ans: sln“(zfi) &

2

(2

[ 15'

07
. B9

7. R0

0.

Ans: log(e‘#\ﬁm)w




X 4 \ 2x=-11

it

Ans: 5log (x +2) =3 log(x-1)+ C

' dx :
Evaluate: f gy 2]
A ’ ‘

Ans: tan™'(e*) + ¢

hx
+

Y
OSQChX*

¢
d
o Find the integral === (2

\ \D2-6x+13

X, Ans Iog(x 3+ x-6x+13)+C

‘ Evé|uate .[x 3) (x—D) dx. [2]

Ans: b(a log(x - a) - blog (x - b)} + C

S
‘1‘1
2|

N, \‘

in 2x

ax-p . E
% |, EEEEaNe T Bl 3 e S
| Ans: x +.ta—m1(_+_1_+ c
“A FSCaNG B Evaluate . - 2
48 45 2073 SetC .No. 3b , X+}]}?1 . 2]

: Ans: x—-%xxlx -1 + Iog (x+\/x -1)+C
| 073 Set D Q.No. 30] Evaluate & 2]
11, et D Q.No. ; .

x+\]x2—1 '_ )

2 1 v
Ans:x?—-z-x\/x’-1 +%|og (x+yx-1)+C

_— bloalﬂ?f 18. 072 Supp. Q.No. 35 Evaluate: f 2ax — x2 dx. 2]
v z )
—_-Zgﬁ,;‘; Ansz-%(x-a)\/Zax—xz +12-sln’1 (xaa)+c‘
‘ ‘ dx
G| Evaluate: f e prvoRR

L log /X,‘ ‘ _
E \ﬁ“"Z | \J:-i tan 21
| | Ans: 'Llog 2 +C
jX/ ‘I_ \I:-I tan 5 X1
—_— i .
2 i .
=¥ | ® Wsepane . cothxdx
N ) %D GNo. 39 Compute theiintegral | sioh s cosech x4
pns: " ( l
sinhx-3\ , .
X Ars: 6":'g (slnhx+3)
/le 4 u, 072
T ‘/] set E Q.No. 31 Evaluate: B> a)
pnsi S (‘ (x—ou)(
& N Ans: 2 log ‘\Ix—a#'\lx—ﬂ) +C
1 *3605 “/ﬂ‘)': 22 ”) . . 2]
' % wﬂ"( 1 ‘ Find the integral f3 ot [
ANS* 4 :
X Ans: 7 Iog ( ) +C-
2%
1 '

28.

29.

32

34.

35.

36.

| 307
Ro71Setc Q.No. 3 b Evaluate: j 8% A
X0 dx 2]
Ans: 3 10g (' +p)sl
)" 3 tan’ ‘-50 ¢

. Ro71Set b aNg. 3B Evaluate; [ —=X

ANs:log (x + a 42
- ROTTOW G No. 33 Show thay, (—2 R

82 v sin~ “‘5 +C, [2]
. {2070 Supp. Q:No. 3 ¢ Find the integral
J(2x - 5)\[x2 = 5x + 1 dx,

‘Ans: 2 log (‘Jx - a+\’x—[]
_ "
[2070 (O1d) Q:No. 3 a| Evaluate: f el [2)

. [2069 (Set A) Q.No. 3b] Evaluate:

. [2069 (Set A) Old Q.No. 3a] Show that:

dx
.mEvamate J o 2

|

Mathomaticy

J Q2ax roe 2

2 '
Ans: 3 (x' - Bx + )4

2070 Set C Q.No. 3 b Evaluate: j 42:2131 dx

@

, ,
Ans: 7 log (4x* + 1)+E tan' 2x + C

2070 Set D Q.No. 3 b] Evaluate: f—*
oo ocp P

e e s e wEHIR BITIEE BE

Ans: tan” (") + C

X 2
\J2ax - %’
Ans: sin™' (x_;_g) +C

dxl
%

| Todx
[2069 (Set B) Q.No. 3 Evaluate: J propet 2]

Ans: tan" (¢") +C

ssints o 2

x—a
Ans: SIn.l (--;—') +C
-1

1
2067 Q.No. 34 Evaluate ﬁ(; e

An’: QJII + C

- dx (2]

2066 C Q.No. 3 Evaluate: fm
x—a
Ans: Sin” (——-—-)#C

dx 0
' ' v
integrate j e
Ans: log (x* "m) +C
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Eoss Q.No 3 g Evaluate ‘

_A‘..J, -

il
*

et et
Ana: tan (oY) ¢«
e T
38. [2064 Q.No 3 a Evaluale: ‘ NENET (<]
A g log :' : + G
dx

39. 2063 Q.No. 3 4 Integrate: ‘ Vra) |2

Vo-wi-m

Ans: 2log (VX o +\x =)o €

0. [2062 Q.No. 3 q Integrate: J \]————-—« (2]

2ax - X
Ana: aln '5";’ Xy
T [l
41. [2061 Q.No. 3 a] Evaluate: Ty dx 2]

A.nr == +ain'xeC
)
[———a "~ (2]

42. [{960 GNo.3 o Evaluate: J

Ans: sin™! é +C

dx X .
43. [2058 Q.No. 3 a Prove that: f\/———x— =sin! e, (2] .
", 44. 2057 Q.No.3 4 Prove: j cosec x dx = log ‘tan% v 2.
/
* dx
45. [2077 Set H Q.No. 4] Evaluate: 4 +3con e 4]
. N mnh‘%
Ans:—=In| ———— [+ ¢
V7 \7- tanh’-;'
46. 2077 Set H Q.No. 4 OR] Evaluate: f &':5—)'(%)(7;—55 dx (4]
Ans: -ln(x +5)dx - In (2x* + 5) dx + 3@ tan™' (\/% x) +

C

47. [2076 GIE Set A Q.No. 74 Evaluate: f m%&fﬁ 4]

Ans: -Iogtnn (2 ;tln -g»)*c

e dx
48. 2076 GIE Set A Q.No. 7a OR] Evaluate: j —-—-——-————(x N3 4)

ln(x e

o3

Ans: 4 In(x 1)~

__q

tan™ ‘/3 +c

o > Y
49. (2076 OIF Beth O No, 1 L valiato; ’ JaINe Aeony |y

I tan
y log [
2 tan

X
Ana; : A,
el )

(x

o 1ol X v con x

). [2070 8ot 1 QNo, 74 [ vailuato: ’ 0

Ans:log (1 gan X
l( lun,)‘)‘c

. o
b1, [2076 Set € Q.No, 7q] Lvilunto: ‘ o 1 X 0
LT ]
Ana; qu Az e g tan-' 2L
10 \l ! \[Z_!’C
dx

82,

U

A X
Ans: log (1 + lani) 0

dx
sin X+ cos x '

\/5 log) tan (1 on)m
o755 Saf B Q.No. 7h]l valuata: [(2x + 3\X? ~2x - 3 dx, 4

Ann, J(x -2x~3)"" 0*(1 INX—2x-3 ~ =10 log(x—1-/ 1—2)(—:!)0(:

) )

[2076 Set A Q.No. 74| Evaluato: f

Ana;

64,

55, a0

20785 Sat € Q.No. 74) Evalualo; J“‘—“—
fo7s o.79 J 2sint+3cost

Ans: ~—~Iosa {mn »?m '%)} +C
I N ;
[2074 Supp Q.No. 70| Evaluale: I * (4]

2+43C08X
V6 + mn%

\[B—mng

56.

Ans: —

V6

2074 Set A Q.No. 74 Evaluate: |- rdx
3 +5 coshx -

log +C

57.

Bl

1
Ans: 2 tan™' (%unhé) +C

[

68.

2074 Sot B Q.No. 7a) Evaluato: J'3 Yy %—; .
S 3 CO¢

1. 4
Ans; 3 log tan (]2i 4 -;- tan™' 5) +C

69,

2074 Set B Q.No. 7a OR] Evaluato: I :—% dx. f‘”
Ans: sin' x—\/r—?'c

60. (4]

[2073 Supp Q.No. 74 Evaluate: dx.

- ")
I x4 - 2x2 - 15

I/

|

(ol

=
e

Ju’ 0725

| B2

I B2

=

B x‘”‘ @




N _ax
Mm | E'\lalua‘93 1-2cosx’ 4
\n . “M -
s_%lqg 2, 1 1 \l'aunin
o Ans: +C
% , \r \]3 tan *- +1
! sindx “ e
X aluate: 4
™ ;ﬂe R
Ape. ‘
s""n(‘ Ans: 73 14 log (x +1)+35 : glog (X' -5)+C
Wi
X2 :
4 1 d
By | g s [t
X
AN
3 Ans: log (tan-+1)*c
X *\/5’ § i :
i
mix\m i‘— Evaluate f 3smx + 4 cosx 14
v
1 x 1 1 4
A . » Ans: Iog tan (2 2 tan™ 3) +C
" z L Evaluate: f _—x 2R (x= 3 4]
. o 3(x -2 -2 x-
X+cosy | Ans: 21?; §))7* (: 3)‘3'°9 ‘; §~g+c
5 \ _ , dx .
3z et (z’f}"u Evaluate: f——__(x Z)2 (x— 2 (4]
3)\/)(2—\2x-3a;;. A x=AP, L (x= 1 a0 (X=1) _2=2 4 ¢
|0log(x-iadrmq Ans: =3 (x=2) +3 - 3log (x_z) Tx-1
v dx
1 i :}1 ho72 Set E Q.No. 7a] Evaluate 2+3 oS X ' (4]
t+3 cost ' -
- ; \f?,-o-tanzz(‘
an (5*5‘3“ 2)} Ans: v—; log \5- tan; "

)SX

LY’ — Find the integral f5 + dsinx’ 14

2 B 5tan—2'+4)*c
Ans.stan 3

ey LERE R T

X
Ans: = log Dol
V’ \3 tan-' +1
AT
Evaluate fm i
tans -3 - 2«15
Ans: —— log "
22 tang - 3 + 22
07 10
'd Q.No. 10 |ntegratef dx X

Ans: sin'x-{1-x" +C

73. | 2070 Set C Q.No. 7 7 a| Evaluate: f

Mnthomnucn

309
T2,

Q.No. 7 a Find the integral f
smx~5 cosx (4]

Ans:

L lo X 1
dam o

2 +Cosx * [4]

2
Ang: == 4 ftan x/2
ns \F! tan"! (s_s__) +C

3
74. [2070 SetD Q.No. 7 3 Evaluate: J =

+2sinx * (4]
tan.1 +2 \fé
1 -
Ans: ? log 2 +C
3 tan 5 +2+443
COSX - Sin' X

75. (2070 (OId) Q.No. 11 b] Evaluate:

\/sm 2X N

Ans: log (Cos x + Sinx + \]SIn 2x)+C

dx
76. [2069 (Set A) Q.No. iy
[2069 (Set A) Q.No. 7a] Evaluate f?; TR 4]
2tan -1
Ans:'s' log = +C
2tan5+4
B Evaluate: [—2— 4
77. [2069 (Set A) Old Q.No. 11b] Evaluate: | =™ g
A L 4 I
Ans.\l_2 log-tan (2 4
dx 4
78. [2069 (Set B) Q:No. 7a| Evaluate: | 573" o 14
\[E,nan%
Ans: —1"109 va
\5 6~ tan2

75. [2069 Old (Set B) Q.No. 115 Evaluate:
f(z-x)\hs-ex-xwx | 14

,;3) + 3 (16-6x-x)"+C

g 7 A28
Ans: 5(x+3) V16-6x-x' ¥~ SIn

dx
N S
80. [2068 Q.No. 11t Evaluate.f1 pyPEpp—

X
Ans: log (13"301)4(;

- dx (4]

o, Evaluate 1+2 T+25inx

i
Ans: \I—z ‘oq'n__.gowﬁ

[4)

dx (4]

g2. [2066 C Q.No. 117 Evaluate T+ sin X + C0S X

Ans: log (1 ¢ tan xi2) + C
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od ?
83. 1 o Integrale: I_——__(x +2) (x + 3 dx. (4]
Ans CIoo(l‘zb—alug(xis)Ql, +C.

B ot . dx
84. {2065 Q. No 11 v Integrate: ’ S+ 4 005 he (4]

' 2 (tan h
Ans: == tan™'
NN
*Cos X - sin X

Integrate: I \/-——-
. ) sin 2x

Ans: log {(sinx + cos x) + \Isln 2x}+C

86. Integrate; f

(4]

1 +sinx + cosx 4]

Ans: log (1 +tan -2’5) +C

d
87. 2062 Q.No. 111] Integrate: f5|nx+cosx

= X,
Ans.\/E log [tan (2 + 8)] +C
o8, EOST@Ro. 778 Find the vlue o f eyl

tan3_1
1 am2 2
Ans:*glog o +C
tan2+2
Sin X . Cos X
89. osoQNo 2060 Q.No. 11 b) Fmd the value of: fsm X+€0S X)2 [4]
: LA
Ans: -y ttanx+7)* €

. fa*bcosx. a<h 4

1 \,/b+a+ b- atan%
Ans: log
Vb \/bﬂ!—\/ atanx

+C

2

1
91. Integrate: f \ hr‘:dx 4]
Ans: -\1-xX +sin'x+C

dx
92. b] Integrate: f S hooux [4]

| e ()

whena>b

An

X
2)
+c

[4

Jl2 Marks Questions ‘
1. [2077'Set G Q.No. 21 Solve: \[1 - x2 dy +\1-y2dx=0 |
' a1y +yTx=C |

- 3. [2076 GIE Set B Q.No. 43 Solve:

DIFFERENTIAL EQUATIONS AN
APPLICATIONS '

~ FORMULAE ,\' X

Separation of variables
If the ‘equation Mdx + Ndy = O can be put in the, form
f1(x) dx + fz(y) dy = O,
then it can be solved by integrating e«‘lch B
separately. Thus, the solution of the above equation i
T dx + [fa(y)dy =c
2. Homogeneous Equations

& (x)
To solve such equations, we put y
function of x. Then,

dx dv_
x = F(v) -

= VX, where y jg 3

i, ydx+xdy=d(xy)

X dy)(—»z dx . d(‘,%)

N . ydx=xdy = £

ydx—xdy ; ;- ~1 X
x2+y = Er—d[tan Y]

“(5)

xdy ydx xdy— ydx_ Y
iV T = = _d[tan x]

b4
1+ (x)
4. Linear equation

The expression €% is called the Integrating Factor (LF)

d . .
H¥ + Py = Q. The solution of this

equation is of the form:
y(LF.) =JQ(.F)dx+¢c .

of linear equation

Ans

2. [2076 GIE Set A Q.No. 44 Solve: (x2-ay) dx - (ax
Ans: xy’ - 3axy =¢

gl e+1 1 0

dx ~
Ans: y?=2¢" + 240

4. [2076 Set B Q.No. 43 Solve: —M ]%g:‘g 0.
Ans: cotx = tany*+¢
5. [2076 Set C QNo. 4d | If“X2 1—(?? 0, showthat’J'C
where ¢ is constant. 0

6. [2075 GIE Q.No. 43 Solve: (x +y2) dx - 2xy dy = 0.

Ans: y -x(l"’”?
7. [2075 Set A Q.No. 44| Solve: xdy +(x +y)dx = 0. P
Ans: ¢ 2¥%°

2

10

g

07

0’

19, o

0, g

_y2)dy:0[2] :

U, @



—

tan™'2
y

[] q

integrating FarF}

). The soluto’ L

0 y

|

o

d
. Solve: g + 4x = 26

Solve '
2y tan x dy =0 2
+sec?yta y Ans: tanx + tany = C
e x
s =g e 2]

) SN P
G.No. 43 Solve 4 = ey +x%e,
i [4SHEE= ' .

. Ans:e’=e‘+% +C

|, Esaeone. 4
y 1y
_«3.50"’3' dx 1 +x2°

oy _
. SOIVGIJ +x2 1 +y2~ 0
15, Solve: ydx — xdy = xy dy.

775etB Q.No. 42 Solve: (1 +x?)

dy ex+1

Solve: o = = 2]
Ans: y*=2e*+ 2x + C

dy _
& 12
) Ans:y=tan'x +C
2
Ans: x =y = C(1 + xy)
2]
Ans: x + y.= C(1 =xy)
(2
Ans: log (%) =y+C
2

Ans:y=e*-2x'+C

fn Solve: %y)z +¥ =1. 2]

: : | 1 +C0s 2
1‘-Solve:gl 1reosey g

xz
Ans:xy =7+ (o]

2
dx T 1-cos 2y 2
o Ans: x+tany-y=C
N Solve: x % +y-1=0. 2]
al | V ‘ Ans: x(y-1)=C
£ 0p d Ty

° Solve -+ /;—_—)V(-z =0, 2
. p Ans:xyf1 -y +y\y1-x'=C
' Solve: ex-Y. dx +ev*dy=0 . [2]
Ans: e +e”=C

2. A
_Solve: %y)z +4x=2e (2]
b . Ans:y=e” -2x"+C
Solve: 2xydy - y2dx =0 2]
R ‘ _ Ans:y’ - Cx
Solve the differential equation:

S X+ .
LT 2
5 By Ans: X2 +x-y*-y=C
Solve:%x=ex+1 ' 2]
X y
% - 2 = 20" +C
Rl Ans: y* = 2" +2x

Solve : x2dy — y2dx = 0. ) [2]

Ans: x -y = Cxy

2

N

' ASolve: 7wty - x2
45, [f077 Set1QNo.5ORJS & x X ans:y = o6 @x*Y)

Math OMmaticy

27. 12070 (Oid) QNo. § & Solve: (1 + xz)gl #
dy A
2069 (Set A) Q.No. 4 Solve%l
X

n
2

X+ ¢

2
' A""'y'."'!i: +G

28, Ans; Y*tan!

= @~y + x!'e,y

29,

|2069 (Set A) Old Q.No, 6d| Solve'%y' =
2 _ “dx

2069 (Set B) Q.No. 43 Solve: g~

0" +1
y 2
An': y. 20"+ Vi +C

Vdx +ev-x gy = 2
31. [2069 OId (Set B] Q.No. 25| Solvé - 2xydx - 1 Ane: o'+ stve g

dy=0 2)
2088 Q:No. 6¢) Solve: x2dy - y2dx = 0

30.

Ans: x'= cy

2

Ans: x -y = Cxy

[2086 CANo. 6 d Solver V1 - X dy +yfT=yix=0 [y

Ans: xy1-y' s y\[T ¢ = ¢
Solve the differential equation
(+2y-3dy-(x-y+Nk=0 2

Ans: xy + y'- x’-sy -x=C
Solve: (xy? +x) dx + (yx? +y) dy = 0 2

Ans: (X} +1) (y'+1)=C

32,
33.

34.

35.

36. Solve: x dy +(x +y)dx =0 ’ [2)

DX 2xy = C
37. Solve: e*¥ dx +ev*dy =0 ::: :,. j:: -[Zc]
38. Solve: x2dy - y2dx =0 | - - c[fl
39. Solve: x2dy - y2dx =0 . C[XZJ

Solve:\]1—x2dy+\]1—y2dx=0. 12

40. : an”!
Ans;y=tan”' x+C
: ‘ -ydx=0 12
41. Solve: x dy - . Ans: y = CX
gl

42,

Ay
SOlve' dx ~ y3+1'

YyyaLaxsc
A".': 4+y--4—¢x4

dy xexxl 2
43. 2057 Q.No. 6 d Solve: X yiey +1 , L
] x X

' Ans:%ﬂi*yf’j*z”'c

4 Marks Questions

G SeIaNG 8 ULy 4
44, [2077 Set1 Q.No. § SOlVE! cos™X g +Y

Ans:y=1+00""

M

2x I - (4

' No.7b Solve:% pe R
46. :)y-un"l' ¢

Ans: (14X
' S | tanxgl+y:58CX 141
47. [2076 GIE Set B @:No- I ’ Ans:y S =X ¢ ¢

e e 1 11 (AR RN T | lﬂd
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x?°‘Y

+y2=xy (4)
Ans: x =y (logx + C)

(4]
Ans:y =1+ Co "

d
50. [2076 Set B Q.No. 7b OR] Solve: (1 +x) af -xy=1-x 4]

48. [2076 GIE Set B Q.No. 7b OR] Solve:

d
49, [2076 Set B Q.No. 7H Solve: cos? x a‘f

+y=1,

Ans: y(1+ x) = x + Ce"

. d .
51. [2076 Set C Q.No. 74 Solve: sin x a‘} +ycosx=xsinx, [4]

Ans:ysinx=sinx~-xcosx+C

d
s2. [2076 S61C G No, 7b OR] Solve: (1 +x7) - +y =eon . [4]

1 -1 -1
Ans:y=i ell'l l*ce—’ln x

d -1
53. [2075 GIE Q.No. 7b] Solve: (1 +x?) af +y=elan x [4]
Ans: y =%e(ln_1l +c e~un"x

~ . d
54. [2075 GIE Q.No. 7b OR] Solve: cos? x a)%

ry=1i, [4

Ans:y=1+Ce™™*

55. [2075 Set A Q.No.ﬁ Solve: J =1 +tan¥ (4]

Ans: sin (%) =Cx

gx S
dX X2 X3 [4]

Ans: xy =1+x+C xe™
(4]
Ans: (x? + 2y?)** = Cy[x
(4]
Ans: y sec’x = secx + C

y=x)(y+x) ]

2xy
Ans; x* + y* = Cx

56. [2075 Set A Q.No. 7b OR] Solve:

i
| 57. 2075 SetB Q.No. 8::_!] Solve: af —37% 0

: : d
58. [2075 Set B Q.No. 8a OR] Solve: a‘)%

+ 2y tanx = sinx.

59. @075 Set C Q.No. 7b] Solve E)%

60. (2075 Set C Q.No. 7b OR] Solve: y + (x2 + 1) g){' = garclanx) 4]

Ans:y= % " 4 C g

61. 2074 Supp Q.No. 7b] Solve; ngf +y2=xy. 4]

, : Ans: x =y (logx + C)
- costy

62. [2074 Supp Q.No. 7b OR] Solve: cos? d *¥=1. (4]

Ans:y= .1+ Coton
63. [2074 Set A Q.No. 7b] Solve: (xy ~ x?)dy = y2dx (4]

Ans: y = ce’™

[4]

Ans:yInx = (Inx)* + C

(4]

Ans: (1+ x)y =x + Ce*

d
64. [2074 Set A Q.No. 7b OR] Solve: x In x a)%

+y=2Inx.

]

65. (2074 Set B Q.No. 7b] Solve: (1 +x) el 1-x

66, 2073 Supp Q.No. 7b] Define exact differential equation heng,
dy 1_:_2‘_*__

dx y-x+5 l4]
Ann: x* ¢ y' < 2xy =2y 10y

solve

d
67, [2073 Supp Q.No. 7b on]a% + 2y tan x = sin x,

i

Ans: y s0c’x w Socx g

d
68. [2073 Set C Q.Np. 7b] Solve x a')x( +2y = x2log X, 0
' An!:y-%x’logx..%xz’%
X
d
69. [2073 Set D Q.No. 6b] Solve: af— 2xy = X. | I

Ans:y "'}’Co"

ngl

70. [2073 Set D Q.No. 6b OR] Solve +y2=xy 4

Ans: x = y (Iogx +Q)

d
[2072 Supp. Q.No. 7t} Solve: (x + 1) af

\

. 42y-x+1, 14
Ans: y(1 +x)’-o',c

&Y gl ;

Ans: cot (f) = logx + ¢

BN

72. [2072 Supp. Q.No. 7b OR] Solve:

TN

‘ d ,
73. 2072 Set C Q.No. 7b] Solve: a)% =y ta_n X —2sinx 14
Ans: y cos x=';-cos 2x+C
_ d _
74. 2072 Set C Q.No. 7b OR] Solve: xy ax —-y?=x? 4

Ans: y* = 2x’ (log x + C)

75. 2072 Set D Q.No. 7b] Reduce the equation al I, = y2in
linear form hence solve it. (4]
: Ans: 1 + xy log x = Cxy
Ay _y+t
76. (2072 Set D Q.No. 7b OR)] Solve. X “X+y+] 4

Ans:y+1=()em

' dy _y Y
77. 2072 ©~tE Q.No. :—1= - sin?
.L‘ ZLEQNo. 78 Solve: 7 =~ ~sin v 14
Ans: cot ({‘) = logx +C
g sin L [
8. [2072 Set E Q.No. 7b OR] Solve: sin x dx 008 x.y =xsinx. (4
Ans:y sinx =-x cos x +sinx+C
79. [2071 Supp Q.No. 7t Solve x? y dx = (x3 +y3) dy 4
Ans: x* = 3y’ log (%)
80. [2071 Supp. Q.No. 7b OR] Solve %)% +§ = gin x2 4
Ans: xy *%005 x'=C
%
81. [2071 Set C Q No. 7 b] Solve : _d)’; = X_ZLXZY_ Y

Ans 2x = (x =) logCX

2071 Set C Q.No. 7 b OR] Solve: sinx% +cos X)y = sin X C0S i

82.

1 ¢
Ans: y sinx + 7 cos?* :

.
. s
.

=
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= = =\
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070

0. 070
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12, [206
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101.@




An,

X
X!O
Sjy

/:X

™

y Ja,.

| grecaneTeel dy _y
A L 7059{C0.N0.7b0 Solve:a)y(':x _smgi.' n

b T
X )\\)

Ansl_
50

&9 3
X ey el
| o

Ans

J

)'('~l:

/ i3y

¥ ~sipdl
/ X

Ans: cop (1)
x| T

X =25siny

; 1
Sy COS x=7cosp

?

dy v .

. _yf:,
jation X )

X

Ans: 1%} jogn< €

| . Solve: (1 +x?) % w2y =4xt (4]

Ans:

Yy,
',
9

_—"aNo.7 Solve: xady + y(x +y)dx = 0. 4
L Ans: x'y = C (y + 2x)

X’|
Q‘])\

d
Solve: XY gy = X *¥? 14)
Ans: y' = 2x’ (logx + C)
2X

d
0 Solve:a)y(‘+1+x2 ey 4

Ans: (1 +x’)y = tan"'x + C

d
No. 1080 Solve: tan X 'ay; +Y = S6C X [4)

0
57109 Q

#
\ .
B | Ans:ysinx=x+C

d

B s
qrselc aNe: 71 Solve: Cos? X +Y = 1. ]
¢ 200

Ans:y =1+ Ce'""*

Ans: cot (y/x) = Iog‘x +C

\

‘ , d
k 3 Solve (1 +x2) aﬁ +2xy = 4x2, [4]

Ans: (1 + x’)y:% X +C

' 0 Solve: (x2+y?) dy = xy dx, 4]

Ans: x* = 2y’ log Cy

Ans: (1+x)y=x+Ce*

| d
. 69 (Set A) Q.No. 78] Solve: tan x aﬁ +Yy =Secx -[4]

Ans:ysinx=x+C

. d E .
1. b069 (Set A) Q.No. 7b or Solve: xy al = x2+y? 4]
Ans: y’ =2 o ) X

Ans: y? = 2x? (log x + C)
dy

| ¥ 2969 (Set A) Old Q.No. 11b of Solve: COs* X g +Y = 1. .4

~an x

Ans:y=1+Ce

4
Ans:y (1 +x1)=§x’+c

l

X
Ans: sin (%) = Cx

0 g
Solve: & +L o 4]

\.‘ %_ b
| Solve:%ﬁ =§ +tant 4]

!

dx x* X
0 Ans:y=1+Ce"
h 068
Solve: sin x% +cosxy=xsinx (4]
" R0y ' Ans: ySinx = Sinx —x Cosx + C
Solve: xdy +(x + y)dx =0 4]
L e Ans: x*+ 2xy =C
Q.
Solve: (1 - x?) %)Y(. =1 +xy 4]
‘01‘056 g Ans: y'\]1 —x! =Sin"'x+C
Solve: (X2 - yz) %i = Xy ' [4]

‘Ans: x? + 2y? log Cy =0

- d _
. 070 (Old) Q.No. 11 b 0d Solve : (1 +x) a—i— =xy-x+1 [4]

(1 +x2).Y.

it

Aﬂs: =1 -t
) y 2 éln l*c°~’."~‘l

103.|2065 Q.No 11 b OR| Solve: Q,Y_
— "dx

+YC0tX=X

Ans; ysinx=

104.@m80lve;291=1 Lz"x%sx+slnx0c
’ . dx X+X2 , [4]

. Ans: (y - Izl 1
105.@630.No.11bmSolve-ngH Y i
, » dx T x Tlany 1)

Ans: sin {- = Ci

106.[2062 Q.No. 11 b OR] Solve: o +ly =2
‘ o X

d 4

x*
Ans: xy =T¢ c

d
107.2061 Q.No, 11 -y L = :

20 0. 11 b OR] Solve: (x2-y2) =N 14

’ Ans: x*+ 2y’log Cy = 0

108.[2060 Q.No. 11 b OR] Solve: tan x aﬁ +Y = Secx 4
) Ans:ysinx=x+G®

Oy _yi-x :
109.[2059 Q.No. 11 b OR] Solve: o " 2xy 4]

Ans: y’+ x*= Cx

; . d
110.[2058 Q.No. 11 b OR] Solve: coszxai'+y=1 [4)

Ans:y=1+Ce™™"

: d
111.[2057 Q.No. 11 b OR] Solve: tan xay; +y =SecX. 4]

"Ans:ysinx=x+C

4

10. DISPERSION, CORRELATION AND
REGRESSION

A. DISPERSION

1. Arithmetic Mean (AM)
For individual series
— X
X=7
X zd. umed mean:
X=A+T d=X—AwhereA, the ass

For discrete series

— zfX

X = N ’

- ¥ fd

X=A+7N

— xfd’
N

For continuous series

— zfX -mid value
X=T.N=Zfandx

S a1 lml‘
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314 Asmita’'s Question Bank (Science)- XII
ifd P ,2:__ 2% Direct method
X A+ N,d—X-—A n (n) X
4 ifd’ _X=ZA
X =A+51"xh, where d'= = .rg_ (Er?.) Shortcut method
Combined mean
e Xank d pXs| ) step deviation methogy
x12=.1—;.i7;2Lz /C tin ; Series
ontinuous Seri
2. Median Dipcrate

iv. Root Mean Square Deviation (S) =

V.

o

3.

o

Individual series

nety
Md=( ) ) item

Discrele series

N

Continuous series

To find the median class, the median lies in (—) xtem
then °
N
. z—c.f.‘ S oy 5y
Md =|+ f x h E o R
Mode ‘ '

Continuous series

IR TN
Mo=l+ 5t -, <N

Quartiles _
Forindividual and discrete series

Q,:[—'LN—I—Q]_‘ nem i~‘l 2,3

“For contlnuous series ‘

N
*Q=|+__—f—-xh i=1, ..
Empirical- relauon ' =3

Mode = 3 Median — 2 Mean

. Measures of Dispersion

Range = L ~ S
Coefficient of range = L : g

| Inter quamle range = Qs — Q4

Quamle devlatlon or-semi-inter quartlle = Q;%Ol
Coefﬂcnent of Quamle Devnatlon _—Qi:& ;
Qs + Q1
-Mean Deviation (MD) -

Calculate the mean devnatloh from 'M' as

n
MD.l Y - Z Jdi]
L |-A1 |-1 : :
. When we have grouped data with frequency, mean
deviation i |s calculated usmg the formula

1
MD *N. 21 fl(lXu MD N 21 fild|
Ii= e
Coefficient of MD from mean/medlan/mode
Mean Deviation from Mean/ Median/ Mode

= : Mean/ Median/. Mode

N zfl ( A)2

Standard Deviation -
Individual Series

2 Marks Questlons

1.

Direct method

—

[2077 Set H Q.No. 2b] Calculate the semi-inter Quartile Range

o=
ztd _ (34 Shortout 1
o= - (7 ortcut method 1
i i (-
1 .' Vi .
s Ef:‘ o (__2;\? ) xh  Step deviation methoq ‘anard
. ! = pinin
vi. Variance wmbln
o = (SDY? . e
vii. Variance of the combined series Pme stand
(cA +8)°= a--:-—na. [na (0a2 + da?) + Ne(cs’ + dg?)]
. old
vii, Coefficient of Vanatlon (EVs 10 Aﬁ,ﬁ, 12,

l‘@

of2,5,910,10,9, 4. . _ ' (e data:
Ans: 3
[2076 Set B Q.No. 4b] Calculate the mean deviation from 1@:
-mean of the data: 3, 5,9, 11,7, 6 [ | from me
Ans: 217
[2076 Set C Q.No. 4b] Which of the following distribution is F@
consistent from the information given below. V) ' gertain
‘ Distribution 'A’ Distribution B | | fespecti
AM. 95 90
Sd. 10 9 P 56 C
Ans: Distribution 8 | followin,
[2075 Set B Q.No. 4a] Find the mean deviation from meanof | ‘r"
the data: 6, 8, 10, 13, 5. 0 I
- Ans: 2.48 L“
[2075 Set C QNo_4d If total items (n) = 10, sum of flems i E
(2X) = 120 and the sum of square of items (£x2) = 1530, find | Ulthe

™~

the standard deviation and coefficient of variation. 2

Ans: S.D.=3,C.V.=25%
2074 Supp Q.No. 4} Following are the information about the
marks of two students A and B.

A B
Average marks 84 92
Variance of marks 16 25
Examine who has got the uniform mark. R [ZA]
! ns:
2073 Supp Q.No. 4] In the distribution of two sets of 3
which of the distribution is consistent? 2
Distribution X Distribution Y
AM - 100 90
S.D. 10 18

Ans: Distribution X




4i1 The information about the daily
and Y are as follows:

Y
92

21, Find the m

1 the mean devig
numbers 5, 7,10, 12 ang g eviation from ez, of th

25

: ‘ Ans: City X

o ) In the distribution of data 20, 25, 30,
ot 0 W2 - ' -

L deviation. : _ 2]
43, find standard ‘ ‘ ' Ans: 7.4

2l The mean of two samples of size 50
and 50.3 respectively and the standard

'y “;g we8and7 respectively. Obtain the mean and the
! £ il ¢ £

A Wwd devia

sz dandard deviation and the coefficient of variation. {2

TB:‘, + 0:‘\)]
o) S.D.=3,C.V.=25%

s greater consistengy In climate. (2]

ion of the sample of size 150 obtained by -
" saing lhe WO samples. Ans: 51.57;7.66 [2] -
ﬁ,” pano 4 Ifn =10, Xx = 120, £x? = 1530, find

00 ' Find the mean deviation of the data 10,
T~—Jp 12 7fom median. [2)
‘ ' : . Ans:22
inter QUHIiie?mm Supp. Q.No. 4 ] Calculate the quartile deviation from
| pedata: 15,7, 26, 12,4,22,19,10 2
ks Ans: 6.75
€an devafor vy o 01d) QNo. 3 g Find the coefficient of mean deviation
‘| ton median of the data 5, 4, 2, 8 and 6. (2]
b ' Ans: 0.32
wing distibee§ {065 C Q.No. 4 b] The coefficient of variation and mean of a
W. 'f wan frequency distribution - are  50.2% and 22.8,
/m espectively. Find the standard deviation. 2]
9 * ‘ Ans: 11.45
— b0 ONo. 4 B Find the standard deviation from the
Wﬁf‘ blowing data; : 2]
fion fron 1 I‘ 10 [ 11 12 | 13 | 14
; 3 [ 12 [ 18 [ 12 [ 2
wé ' Ans: 0.93
<. g . Sy
0, um 0 The information about the wages distribution
(sz) ol efims A and B are given below:,
aton | FimA | _FimB
Vaignge fn 'y wages- Rs. 586 | Rs.575
o ﬁ° Wages distribution 81 100
‘ M1s the wages distribution uniform? (2]
g ) ) . Ans: Firm A
% /| 1‘5 bl Find the standard deviation of the following
/;’., 20,25, 30, 35, 40 SV
’;gié ' 4 - Ans: 10
56l 9% {°"°Wing dz'al - Find the mean deviation from mean of the
V* %6.8,10,13anq5. 2
AVAR :2.48
~ ol , Ans: 2
y o the fo||12- Find out the mean and Standard Deviation
04| flroing data:
H Rlablg ' 2
b

Cquens 5~210 10-15]15-20] 20-25] 25-30[ 30-35

9 29 | 54 | 11 5
Ans: 21.05; 4.87

2. 2069 Q.No. 4 ¢ The coefficient of variation .

certain frequency  distribut
tributj :
respectively. Find the sd on - are. 50,29 and 228

' : ' 2]
23. 2058 Q.No. 4 b Find the standarg deviatio © Ans: 11,4455
data: 100, 150, 200, 250, 300 210N of the following

J (2
4 Marks Questions : : Ans: 707

24. [2074 Set B Q.No. 84 Followin
the two students in 6 tests.

9 are the marks obtaireg by

AT [ 72 8 60 [oTo
B 63 74 45 57 | 8 | &3

Whic_h' of the student" will get performance award for fre
consistency in tests? ' T

§ L o 'Ans: A
25. (2069 (Set A) Q.No. 8a] Determine the standard deviation and

the coefficient of variation from the following distribution. ' [4]

Profit (in Rs.) | 0-10 |-10-20 | 20-30 | 3040 | 40-50

No. of shops 8 13 16 8 5
Ans: Rs. 11.88 and 52.11%

26. (2069 (Set A) Old Q.No. 12a] Find the mean and the standard

deviation from the following data. 4]

Marks 0-10 | 10-20 | 20-30 | 30-40 | 40-50

No. of students 5 8 15 |. 16 6
Ans: 27 and 11.49

27. [2069 OId (Set B) Q.No. 125 Find out the mean and standard

deviation from the following data: _ !
X 10 11 12 | 13 14
f K, 12 18 12 2

Ans: 11.96; 0.93

28. Weights of a group of individuals are given

below. Find out the mean and the standard deviation. [41_

Weight (in kg) | 0-10 | 10-20 [ 20-30 | 3040 4(;-801

19
Frequency 12 33 L Ans: 22.8, 11.45

29. Define standard deviation. Also prove that

the root mean square deviation is not less than the standard

deviation. o the following

30. Find the mean and S.D. fr s
table: ¢
ges (Rs.) 730 | 1040 | 10-60 [ 1080

Wages (Rs.) | 10-20

No. of workers 15 33

=12.87
Ans: Mean = 35.6 and 5D =128

31. [2060 Q.No. 12 Q Prove tha
'standard deviation is not less
the mean.

‘ n deviation from
than the mea "

-

t in a discrete distribution the -

KR
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B. SKEWNESS

Al . lute measure of skewnoess
1 Lased on median, 8« Mean - Maedlan
2 as 8y = Mean - Modo

Based on quantiles, 8§, = (Qq - Q) = (Qs ~ Qy)
Relative measure of skewnoss

U on moade,

4 UBased on Kad Pearson's coelficliont of skewness,
S 3 Mean - Mode
O) = =
,"\(:“\‘
L J (Mean - Median)
\L'p\ U ,\ ¥

a

4 Marks Questions

10. 2073 Set D Q.No. 84| If £fx = 110, £h2 = 1650, N = 104

. [2087_Q.No. 4B In a frequency distribution of g sel

C.V. = 5%, o = 2 and karl Pearson coefficient of Ske
0.5 find the mean of the data.

2063 Q.No. 4 b] Consider the following distribution;

Distribution a Dlstnbut,0 5
Arlthmetic mean; 100 90 nh |
Median: 90 80
Standard deviation 10 10

Is the distribution A same as the distribution B ’egarding N 1
skewness?

[2} :‘ 1

Ans: Sam,

Mo = 12.45, find Karl Pearson's coefficient of skewness

['* Mode = 3 Median - 2 Mean)] , N tnl Mark
Kail Pearson's coefficlent of skawnass lies botween -3 | 11. [2072 Supp. Q.No. 84 Ca|CU|ate the Coeﬁ'c'ent of SkEWHESS 4 e
and 3. based on mean, mode and the standard deviation from the
5. Based on Bowley's coefficient of skewness, followmg data: [4] . @
_ 3 2=
Sk (B) _19.1_(‘:)_191)6?2_9.; Wages (inRs) | 100 | 110 | 120 | 130 [ jf fosk<
Bowley's coelficient of skewnass lies betwecn 1and 1, No. of person 2 6 10 8 4
Interpretation: ) ns: 0 1
1. 1 S= 0, then frequency distribution is symmetrical 12.' 2071 Set C Q.No. 8 a] Calculate the coefficient of Skewnegs |2 06
24 It S > 0, then distribution s positive o right skewed. based on mean, mode and standard deviation from el Ske
I Sk > 0, then distribution is negative or left skewed, _ following data. . and
' Wages (inRs.) | 100 | 110 | 120 | 130
. 1. [2075 Set A Q.No. a4 For a group of 50 items, Tx2 = 600, No. of persons 2 6 - 10 8
X = 150 and Mo = 1.75, find th ff .
Shitaes e & pearsarian eoslident [g; 13. 2070 Supp. Q.No. 8 a Find Karl Pearson's coefficient -
' PPN skewness from the given data_
2. [2075 Set B Q.No. ab Find the Pearson's coefficient of Income 10 | 12 14 16
skewness when x = 735; Xx2 = 28730, mode = 35.25 Frequency 5 8 15 /
n=20. 2
- Ans: 0,[1(3 14, L070 Set C Q.No. 8_a] If > fx = 110, > fx2 = 1650, N = 10 and
3. [2074 Set A Q.No. 4B Find Skewness and C.V: if mean, Mo = 12.45, find the skewness based on mean, mode and 4
median and S.D. are respectively 56.80, 59.50 and 12.40. [2] standard dewatuon :
' Ans: Sy = ~0.653, C.V. = 21.83% Ans: 422
4. [2074 Set B QNo. 4B The CV, SD. and mode of a 15 2070 Set D Q.No. 8 a) Consider the following distribution. |}
distribution are 5%, 2 and 39 respectively. Calculate the Karl Distribution A | Distribution 8 ||
Pearson's coefficient of Skewness of the distribution. ~ [2] Arithmetic mean 100 90
Ans: 0.5 Median 90 80
5. [2073 Set C_Q.No. 4b] A frequency distribution gives 'the Standard deviation 10 10 a2
following results. C.V. = 5%, Mean = 40 and Mode = 39 Is the distribution A same as the distribution B regarding " | 1§
Calculale Karl Pearson's coefficient of skewness of the - degree of variation and skewness? Isl
distribution. 2] Ans: C.V (A) = 10%, C.V.(B) = 11.11%, S,(4) =3, S8 |
Anpiog 2069 (Set A) Old Q.No. 12 1] For a group of 10 ™I
6. [2072 Set E Q.No. 4b For a group of 50 items; circle . 2X =452, £x? = 24270 and mode = 43.7, find the,pearsoﬂ'[a;} E
T2 = 600, x = 150 and mo = 1.75, find the Pearsonian  C0efficient of Skewness. | &
coefficient of skewness. ) Al el
Ans:072 V7 12089 (Set B) G.No. 83 If =fx = 110, zfx? = 1650, N = 10" FF oo
7. [2071 Supp. Q.No. 4d] In a distribution, the difference df the Mo = 1245, find the skewness based on mean, mode a?d] f N
two quartiles is 20 and their sum is 70 and the median is 36. standard deviation. g 45

Find the coefficient of skewness, [2)
Ans: -0.1

AnS: - 0(22 "‘




Distribution B
90
80
10

same as the distribution B regarding the

—on A ¢
I alion and skweness? 4
v ate the coefficient of skewness from

&?j"’_z Mo 12 Calcul Qe B \
iy B quency distribution: [4]
\ # %

g 30-40[40-50[50-60[60~70[70-80

15 1 10 3 2
Ans: 0.227

¥

f?ff@:,% | o 18 Calculate Karl ‘Pearson's coefficient of

"Cigny Sy, SﬂeS.s of the data: 4

® Cogf, ‘ z:ks “bove O[above 10| above 20} above 30} above 40
Ndarg i coquency| 150 140 100 80 80

Oerg, F | ) Ans: -0.89

X For a group of 10 items, Tx = 452,

i
| 5= 24,270 and mode = 43.7, find the Pearson's coefficient
ol skewness. o ' [4]
Ans: 0.077
§ , The median, mode and coefficient of
sewness for a certain distribution are respectively 17.4,15.3

4035. Calculate mean and C.V. ; [4]
’ ‘ Ans: 18.45 and 48.78%

& CORRELATION

FORMULAE
1. Karl Pearson’s Coefficient of Correlation

r; Cov:(X, Y)

\Var (X)\Var (Y)
) nEXY — EX Y

\nEXE - (2X)2\/nzYZ ~ (2Y)?
i, o 2XY

Noxoy

i, s

W, e nEIXY - EX XY

VnEXZ - (ZX)2nz¥? - (2Y)2
nZuy — Tuxv ,
Vneu? - (Zu)?nzv? — (v)?

V. or=

LT
e value of  fies between —1 and +1.

reg':i".

‘ F ( f 50 items;
P/ B No. or a group 0 :
A

= 600, Z)( = 150 and mode (Mo) = 175l find Pea(Son'S

§1
=

ICient of skewness. z

| ,
e 1 o GE S ‘ ‘Ans: 0.72
i \:ﬂ B_Q.No. 4 Find the correlation coefficient

diign, O variables x and y under the followi?zg]
n:10

Fe
3
gI

Ans: 0.59

. Ty _
| 45 =60, 2y = 60, xx2 = 400, £y? = 580 and Txy =

" between the two variables. 2]

10.

1.

12.

4 Marks Questions

13. [2077 Set G Q.No.

14.

Mathematicg

o

BOTE GIE e

My
between the two variap)

a I
\

€S With he inf

Vi = - ormati e

y=3 Ix2= 290, Sy2 = 300, Ty - 115rmahon N=10.% = 5,
' 12

2073 Sot D QNo 48 f T(x- Xy = g9, 10 gy "

(Y“ y)? = 63 and

the two variables x ang y.

3V
m fn =1 Ans: 0.697
: =10, 2X = 18, 3
sz = 2 - ' LY ) 25'
= 90, ZY2 = 120 and XY = 65 fing the correlafi

coefficient between two variables,. - : at'([)n
071 set ¢ @ = e 038
E .No.ﬂ Ifn= 15. Oy = 32' oy = 34 and

(X = X) ‘(Y = Y) =122, find the correlation coefficient
between the two variables. 2]
Ans: 0.75

gimnImIEEEn i

2070 Set C Q.No. 4 B If X (X - X)?2= 40, ¥ (Y - V2= 63
and (X - X)(Y - V) = 35, find the correlation coefficient

. Ans: 0.697

[2070 Set D Q.No. 4 b If n = 10, XX = 60, ZY = 60,
X2 = 400, 2Y2 = 580 and XXY = 415, find the correlation
coefficient between the two variables. 2)
Ans: 0.59

[2069 (Set A) Old Q.No. 4b)] If the covariance between the two
variables x and y is 18, and the variances of x and y are 16
and 81 respectively, find the coefficient of correlation

between them. 2
Ans: 0.5

Calculate the correlation coefficient between
two variables from the following data:

= 2= = i 2
Tx2=114, £y? = 422 and Ixy =174, - 0[73

If the covariance between the variable x and y
is 18 and the variances of x and y are 16 and 81 respectively,

find the coefficient of correlation between them. 2
Ans: 0.5

Mgon e mer e B iEE IEE IEIIEN IR I BIE BEEEENER IBIER

Calculate oy if £x2 = 114, = 44[2]

Txy = 174. Ans: 0.793

of

4

Calculate Karl Pearson's coefficient

correlation from the following data.

gal The following distribution gives the

076 GIE Set B Q.No: coefficient Of

weights of 40 person. Fiqd ‘the' P?arsons "
skewness for the following distribution:




—
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15. [2076 Set B Q.No 8a Find correlation coefficient of the 24, 2071 O1d Q No, 12 s Calculate the coefficient of (,Q”e|a" : 7
following two sets of data A and B: ~ 4] hotwoan x and 'y ggrl_u_g frorn the tollowmg data . i
A% [ 72 ] 48 [ 64 | 81 T 69° FOIROZENS S
B | 63 | 74 | 45 | 82 | 66 |. b7 No. of obsorvatlons ;& L
o Ans: 0.5 s.d e - ".
16. [2076 Set C Q.No. 84 Calculate the coefficient of correlation Yo x)(y-y) =122 ‘ .
between the price and sales. B 14) . [2070 (O1d) Q:No. 12 B Compulo correldtlon and 'merpr: o
Price | 25 | 21 ._2§ﬁ} 26 ] 20 | 30 J aboul the ages of husband and wife given below: " 1
Sales | 60 | 54 | 66 | 68 | 70 — “Laz Age  off23[22]20] 241232672728 3 al
S , , - husband 4+
17. [2075 Set A Q.No. 84 Find the correlation coelficient between Age fowila | 20| 16 [ 23 | 20| 21|21 |22 |24 5 b :
the two variables x and y from the following data. 4] ' ryrareed |
X 5 7 1 3 4 26. [2066 C Q.No. 12 o] Calculate the Karl Pearson's coefficiay M
y 2 3 4 5 L) conrelation belween the age and blood pressure of g
, BI04 paients: ol
18. [2074 S'ot A Q.N'o.l 8al From the follow'mg table calculate the = BT a6 7028 % %
correlation coefficient by Karl Pearson's method. 4] _Q_Bloo g T s (127 [123 140 [ 145 [ 118 [ 121 7
Y 9 12 15 18 14 16 Ans: g |
AM of X = 15. ‘ 27. [2063 Q.No. 12 b] From the following table, calculate the |
. AR DG coefficient of correlation by Karl Pearson's method.
19. [2073 Supp Q.No. 8a] Find the karl Pearson's Coefficient of X 5 7 10 i :
correlation from the following distribution. ‘ (4] v 5 17 — 3 =
: 10111 118115125120 | 14 ]22 Arithimetic means of X and Y series are 6 and 8 respectively. ¢
Y 9 |14 11516 ]22]20 |18 | 24 ‘Ans: -0
. Ans: 087 8. 2089 Q.No. 12 b Calculate Karl Pearson's coefficient of |
20. 2073 Set C Q.No. 84 Calculate Karl Pearson's coefficient of correlation from the following data al

correlation from the following data using product moment

formula. (4]
X 12 9 8 10 11
¥ - 12 8 6 9 10

Ans: 0.99

21. 2072 Set D Q.No. 83 Define correlation. Find Karl Pearson's
coefficient of correlation of he marks of the following

distribution. : (4]
X 20 30 40 50 60
Y 50 46 30 24 8

Ans: -0.34

22. [2071 Supp. Q.No. 84| Using the product moment formula,
calculate correlation coefficient for the following series of
ages of husbands (X) and wives (Y). [4)

X 41 | 44 | 45 | 48 | 40 | 42 | 44

Yo 2 |24 125 27212723

Ans: 0.976

23. [2071 Set D Q.No. 8 a] Calculate Karl Pearson's correlation

“coefficient between the two variables height (|n cms) and

weight (in kg) from the data given below: 4]
Height 160 162 165 161 163
'|Weight 63 62 64 60 61

X T 127977810 111317
y 4] 8 | 6 9 | 11 [ 1213

D. REGRESSION

1.

1.

??l §

Regression equation of Y on X
Y - Y =byx (X - X),
n‘“XY X XY

where, byx = nEXE — (£X)

Regiession equallon of XonY : .
X =X = bxy (Y - Y) 10, B3
-~ b nEXY — ¥X ¥y !
ere, byy = W—(W ? the
Relation between r and b ' esti
The correlation coefficient r is the geometric mean ofwo | K& I8
regression coefficients W
r = /byxbxy . (
Also the regression coefficients can be expressed if %
terms of r and ¢ as, i,
bxy = r"i and byy = r-—! . i 2
(, ox .~ W aj’e
_ Fin
[2069 (Set A) Q.No. 48] Find the regression equation of y 0" )
when: Ix = 15, Xy = 25, Ix* = §5, £y? = 140, IxY =7g] - i
n=5. [, | B,
Ans:y =034 By,

1



o ay The regression coelticlont of y on x I
0 o v i
v olic means of X and y serlan are 42 and 3§

esslon equation of y on x, 2]
Ana y = 0.32x ¢« 22 88

#

- )
U o e
. e'i'f'—i’hm. arithim

1, nd the 109
v

@ regression equation y on x
M

o I B N
e It
he value of y when x = 6

Ansy = = 2,40 ¢ 0,06x, 1,44
Find the regression equation of X on Y

-

pshﬂ\&lﬂ

7% GIE QNo. 8

| oo e following data 1

\ s e N I A I

. ‘ 3 8 13 18 23

3 ; Ans: X = Q.0Y + 2.0
B 1‘5‘; The regression coolficients,
ub 15 b = 065 and arithmetic moans (X) = 36,
| ) = 52. Find the regression equations X on Y and Y on X,
9 tab, o, A0, fnd he estimated value of Y when X = 60. (4]
' (g Ans: Y = 0.85X + 28.8, X w 1,6Y - 42, 67,6

- 3
ONSmety |, e=7asupp Q.No. 8 From the following pair of regression
) 0 9

(T qualons, find the correlation coefficient between the (wo
§ | variables x and y. 4]

6 andB gl -5y +33=0and 20x - 9y - 107 = 0. |
o Ans: 0.6

arson's ooe.‘mz; B2 set ¢ _Q.No. 8a] Define regression and lines of
regression. Find the correlation coefficients between the two

variables when by = 1.8 and byx = 0.35 4]
4 T ‘ Ans0,79
M QA'“‘ The regression coefficients of x on y
-~ adyonxare 0.84 and 0.32 respectively. If the arithmetic
means of x and y series are 42 and 26 respectively, find two
Buations of lines of regression. | (4]
o Ans: y = 0.32x + 12.66, x= 0.84 y + 20.16
1 From the following dala, compute
b fne of regression for estimating age on weight and
Bimale the most probable age on a weight of 37 Kg. (4]
) T T 15 [ 30 [ 45 | 50 | 60 ]
o Q) [0 35 | 50 | 65 | 65 | 45
-1 e S Ans: x = 0.85 y - 2.66, 28.79
! _.ﬁn pp. ANo. 8 2 O 8 a OR) From the following data, compute
' &Stima;;to,: regression for estimating age on weight and
A len € most probable age of a weight of 37 kg: ~ [4]
™ | B2 [ 16 [ 30 | 45 [ 60 [ 60 |
i 10 13 [ 50 | 65 | 55 | 45
) e,(p,gss"d Ans: x = 0.85 y - 2.66, 28.79

) '
I 8 Q.No. 11) The equations of two regression lines

4Y=65.3X+Y=32

| S
"”‘ b lhe
3“0”0),7{ iy ':;ea” of X and the mean of Y.
‘ 6404 o I i 9ression coefficients.

. G :
il i e orrelation coefficients between X and Y.

a “
'y,ov” ‘0 of standard deviations of X and Y. (6]
An¥ Ans: (1) 7, 11 () 3‘- , -% () —% (iv) 2:3

A

1.

M*MM-.
1. PROBABILITY

. PROBABILITY (1mpyg c;A:ES)\\1

b

_ P(A A E
p/A) « AL ided P (A) # 0

6. P(A)=1-P(A)
2 MarKs Questions)

M'l"lm"n"c‘
. Mg

e

_ i
Y w o L2 Ji(glgusglg DUMbor of caseg
) olal number of Casop =
Propenios of Probabilny

It p donotes 1he
probability of hg
Y ppeoni
then the (ollowing propertlos of F:h (: N9 of an ayeny,
niways true, Probability arg

b pagw

I ploontain ovont) « 1

i p(impossiblo ovent) =

v. 0« p <1,

Addition Thoorom

PIA LI B) = P (A or B) = P(A) + P(B) ~ P(A~B)
Multiplication Thoorem

A B) =P (Aand B) = P (A) « P (B),
whoro A and B are Independent events.
Conditional Probability

P(AV) = ’—’1{‘1(—;‘7'91

m

=

, provided P (B) # 0

P(A)

[2077 Set | Q.No. 21} Two dice are rolled simultaneously.
Determine the probability of turning up the number whose
sum Is less than six. [2)

5
Ans: g

[2076 GIE Sot A Q.No. 4d A dice is thrown once. Determine
the probability of getting a number greater than or equal to 3.2

2

g Ans:3

[2076 GIE Sot B Q.No. 4d] If a dice is thrown 16 times, find the

mean and the standard deviation for the binomial distributi?zn]

Ans: 8, 2

2076 Set B Q.No. ad The chance thal A can solve the
| ve is%. Find the

(2]
2

Ans: ;

of even numbers.

problem Is 'l‘ and the chance that B can sol

probability that the problem is solved by A and B.

if three coins are tossed
t tums WO
' (2

G
l_ZQZG Set C Q.No. i i
simullaneously, what is the probability that

heads? - %

re rolled simultaneously.
@ sum

ad Two dice @
r whos
p the numbe 2

|é0’7?"éf€7:’.ﬁ6l d . ,
Determine the probability turning U

1
is ten, ANS: 77

|

ol
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7. 2075 Set B G No. ad An urn contains 4 white, 8 black, 6 red
and 2 green marbles. If three balls are drawn al random, find
the probability of getting 2 red and 1 green marbles. [2)

1
Ans; 30

B. [2078 Set C Q.No. 4d Il A and B are two independent events

with P(A) = 2 and P(B) = 1, find P(A L B), 2]

4
Ans: 3
9. [2074 Supp Q.No. 4d If A and B are two independent events

(2]

13
Ans: 7% 15

10. 2074 Set B Q.No. 4d A class consists of 30 boys and 20

with P(A) = % and P(B) = g ,find P(AUB),

girls. If two students are chosen at random what is the-

probability that one is boy and another is girl? [2]

24
Ans: a9

11. 2073 Supp Q.No. 4d Three coins are tossed simultaneously.

Find the sample space. Find. the probability that all are
heads. (2

1
Ans: B
12. [2073 Set C Q.No. 4d The chance that A can solve the problem

2 el

I3 :and the chance that B can solve the problem is 3. Find the
(2
2

Ansf:g

13. [2072 Supp. Q.No. 4¢] An urn contains 4 white and 8 red

balls. If two balls are drawn at random, find the probability of
getting one of each colour. 2]

probability that the problem is solved by A and B.

. Ans: 16133
14. [2072 Set C Q.No. 4d In rolling a pair of dice, determine the
; probability of obtaining a sum of 10. [2]"
' Ans: 112

15. [2072 Set D Q.No. 4] In a draw of a card from well shuffled
deck of 52 cards what is the probablhty that it is a king or a
queen?

2
Ans; 13

16. [2072 Set E Q. No. 4¢] Two dice are rolled once. What is the
probability of getting a total of 8 or7? [2]

11
Ans: 36

17. [20;71v8upp. Q.No. 4] Two dice are thrown together. Find the
probability of getting both odd digits. (2]

1
Ans: 2

18. [2071 Set C Q.No. 4 ¢ The chance that A can solve the
problem is 3/5 and the chance that B can solve the problem

is 2/3. Find the probability that the problem is solved. (2]

13
Ans: ¢ 15

2]

19,

 heads. [

20.

21,

22.

23.

24,

25.

26.

27.

28.

29.

30.

1 .
2 the chance that B cari solve it is % Find the probabily

3071 Set D Q.No. 4 ¢ Two coins are tossed SiMultang, Oug,

Find the sample space. Find the probability thay boh }
g

b

Are O

2071 Old Q:No. 4 d A coin is tossed successive,- g :
times. Determine the probability of getting 2 heads ang 0 f
tail, [2]

Ang.d |y
[2070 Supp. Q.No. 4 ] A bag contains 24 ball U ¥
from 1 to 24. One ball is drawn at random. What s e |
probability that it is a multiple of 4 and 67 ‘ [2]

065
p(B)

2070 Set C Q.No. 4 ¢| A class consists of 60 boys ang 40 @.
girls. If two students are chosen at random, what jg y,, /

probability that one is boy and one girl? a b ”

16 és-
w | palls
[2070 Set D Q.No. 4 d A card is drawn from a well-shuffig | grawi

Ans; =2

deck of 52 cards. What is the probability that it is a King or 3 j‘ i
Diamond? : U
' Ans: 413 %& ‘@

2070 (Old) Q.No. 4 ¢ If three coins " are tossed |
simultaneously, find the probability of turning all head. vl
— - chan

probl

Ans: %

2069 (Set A) Q.No. 4c] From 20 tickets marked from 110 2)
one is drawn at random. Find the probability that it is 3

. e

multiple of 4 or 5. @ §  aph
: 2 |
Ans:g

2069 (Set A) Old Q.No. ag What is the probability that an ,3 @

English alphabet selected at random is (i) a vowel (i)
consonant? i &

5 ’":"'
Ans: (l)'z—s(ll)% :%-3,9 @
[2069 O1d (Set B) Q.No. 3¢ A card is drawn at random froma |

prot

wor

well shuffled deck of 52 cards. What is the probability that it | san
is a spade? o 2
11

Ans: 4 ‘o‘ o
[068 Q.No. 4d A card is drawn at random from a wek |

shuffled deck of 52 cards. What is the probability that is a ¢ = P
8,ared 9 orared 10? 2|

3

Ans: g ‘ a >

[2067_QNo. 4d Define - mutually exclusive events & | sh

dependent cases with example while ~performing {32”] .

experlment
2066 Q.No. 4 d The chance that A can solve a problem

W

that the problems will be solved if both of them try. g

Ans:




s drawn at random from a well-
What is the probability that is a red
2]

3
Ans: 26

Define mutually exclusive events and
example while performing  an

[2)

“ad A card |
lk of 52 cards.

: E T went

:‘ns ) \ ; :::;‘:L‘ The chance that A c2an solve a problem is
q S?MO' % 1 ance that B can solve it is 3. Find the probability

lp“ F - (he (i ‘
: ;& e problems will be solved if both of them try. 2]
al randam'." N0 4 Given P (A) = 04, P (AUB) = 0.56,
e i P(B)zo,s_AreA&Bindependent? 2
Ans: Not lndependént
| A bag contains 9 red, 7 white and 4 black
wn fmmaw " pals. A ball is drawn at random. Find the probability of
lty tha .gc.:, ganing () 3 white ball (i) not a black ball 2]

5 marked fion {1 f
robabilly W“}"- What is the probability that an English

ke

Ans: (i) —2% (n)g

idy 63 QNo. 4 ¢ The chance that A can solve a certain

€ Coing g,
uming allhey §
ob chance that the problem will be solved if they both try. (2]

1 - ' . 2
problem is and the chance that B can solve it is 3. Find the

3
Ans: a

 alphabet selected at random is (i) a vowel (ii) a consonant?([2]
' Ans: (|)35€ (u)%

he probabil 1 % {60 QNo- 4 g Two dice are thrown. Determine the

is (i) 810

§
ans: (15

wn al &
ihe o 4

" |

"

pobability of getting a sum < 5. 2

-
Ans: 18

l%. ). :
Two letters are selected at random from the

Yord"examination”, Find the probability that both of them are
same letters, 2]
oy Ans: -33—1
h 05 ; l
_Qé"w If A and B are two independent events with
Ply=£ ., 3 A |
i 3and P(B) = 5 find P(AUB). 2]
Ans: AL
. ‘15
| " g ,
A card is drawn at random from a well
gy 2k 1 52 cards. Find the probabilty of being it () 2
"4 (i) a hear, 2
{ Ans: ()03
arks QuestiOnS ns: ( ) 2 ( 2
R07¢ GIE i
The chance that A can solve the
fs 3 fing S and the chance that B can solve the problem
|

the probability that? 4]

0 :
Problem is solveq

43,

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

- 54,

Mathematicq

i,
none of them can solve the problem N

[207 B .
076 Set C Q.No. 8 The chance that A

problem Is 3/5 and the
: . chanc
is 2/3, find the probabilty tha(;e that B can g

| the problem is solve
il none of them can solve the problem

Can solve fhe
Ve the problem

4

lws Ans: (1) %—:- (")3.

§et A Q.No. 8b] A lot contains 10 items of whi y
defective. Three items are chosen from the Iot at it
after another without replacement. Find the probar;rl]'?om il
all three are defective (i) only first one is defective ! thal[(;)]

Ans: (i) %6 , (1) 4_70.
2073 Set D Q.No. 8b] A class consists-of 60 boys and 40

girls. If two students are chosen at random what i
N X ; , What is th
probability 1hat (i) both are boys (ii) one boy and one girl, [APi

N Ans:‘ () %, (1) ;—g
[2071 OId Q.No. 12 b State and prove the theorem of

compound probability. ‘ (4]
2070 (O1d) Q.No. 8 a] State and prove theorem on compound
probability. [4]

2069 (Set A) Old Q.No. 8a Suppose 4 cards are drawn at
random from a well-shuffled deck of 52 cards.
i, Whatis the probability that all 4 are spade?
ii. Whatis the probability that all 4 are black? [4]
Ans: (')2%5 (II)E“%
2069 (Set B) Q.No. 84 A bag contains 5 red and 6 white
balls. Two balls are drawn at random. Find the probability
that (i) both are red (ii) both are of the same colour. 4]
Ans: (1) ;2-1- 0] ;51-

2069 Old (Set B) Q.No. 84| State and prove the theorem of
"Compound probability”. (4]

5068 Q.No. 8b The chance that A can solve a certain

2
problem is % The chance that B can solve 1118 3. find the

they both try. (4)
Ans: %

0 boys and 60 girls. If

m what will be the
both are gifs (¢) 0"
(4]

chance that the problem will be solved if

2067 Q.No. 83 A class consists of 4

two students are chosen at (ando
probability that (a) both are boys (b)

boy and one girl? 6 59 16
y Py (‘)1'26-5 (b) 768 (€133
eorem Of total

the th
State and prove i

probability. mutually exclusive
= C are three
QNo.8a0 If A, B
2066 C . (1) ___P(B):lp(c)
events with 3 P(A) =3 6 n
4
1 "-
Find P(A), P(B) and P(C) s WL PET P =7

W ] ?
Ans: (I)ﬁ(“)%

-

T
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i 060 Q.No. 8 3 State and prove the "Thﬂorem ﬂ
88. 2066 G.No. & a OR) Five men in a group of 20 are graduates. m "lm @

g bability." fl
I three men are chosen out of 20 at random, what is the pro A, B, C are three mutually exci ! f %
u
probability of at least one being graduates? [4] e9. @E@ e Sivg g, | |
Ans: 335 with%P( A) = P(B =5 P(C), find P(A); P(B); ang P(c), " e?
56. @EE.Q;BE;EQ The chance that A can solveza certain _ Anagu e
g . . 3 7 1
problem is 1 The chance that B can solve it is 3 find the . ¥, @ —'E State and prove the "Theorem i # %
chance that the problem will be solved if they both try. ~ [4] - probability” " [ o
Ans:% 71. [f057 GiNo. 8 b] State and prove the "Theorep o Ty l ’pr
probablhty [41 i

§7. 2067 Q.No. 8a] A class consists of 40 boys and 60 girls. If ,,
two students are chosen at random, what will be the B, 'BINOMIKE‘:"DISTRIBUTION ,
probability that (a) both are boys (b) both. are girls (C) ONE | S
boy and one girl? - [4]

i d
Ans: (a) 7oz 165 (b) 765 165 ( )33 a ;Ot)al agb;b(;lr:tyrforrsuccess i ndependent ra
4 rN=-"4Lr )
8. [2066 C Q.No. 8 a State and prove the theorem of total 5 M(ean of the distribution is given by np.
probability. . G Variance of the distribution is given by npq. . BO
§9. [2066 C Q. No 8 aOR] If A, B, C are three mutually exclusive “ Then, S.D. =AJnpq . . the
evants wilh P(A) 2 Zp(g) =§ P(C). Find P(A), P(B) and Binomiat dlStl’lbUthﬂI (q+p) T
P(C). : [4] 1. [2075 Set A Q.No. 4¢ The mean of a binomial distribyion
Ans: P(A)-7,P(B) 1PC)=F 80 and standard" deviation is 8, find the value of p, 1 |* bo
60. [2066 Q.No. 8 a OR] Five men in a group of 20 are qraduates probability of a success. t] dz
If three men are chosen out of 20 at random, what is the - ‘ A
probability of at least one being graduates? - 4] g

137 2. [2074 Set A Q.No. 4d] In 8 throws of a dice, turning of 1 or 6 W

Ans: 550 228 - .
o1, State and prove the theorem of compound ggcis;?isfd to be a success. Find the mean and standa[[zd] | Is
probability. ' [4] B4 |
62. 2064 Q.No. 8 a] If P(A) and P(B) are the probabilties of the At3T .
happenmg of the events A and B respectively, prove that: 3. [2073 Set D Q.No. 4q A dice is rolled 4 times. Getting an
P(AUB) = P(A) + P(B) - P(AmB) where P(AUB) and even number is considered as a success. Find the probabilly ‘d
P(AmB) have the usual meanings. What will be the form of " of getting two successes. (2
the above formula if A and B are independent events?  [4] ans
63. [2063 Q.No. 8 a] If P(A) and P(B) be the probabilities of the .

independent events A and B respectively, prove that: 4 [2069 (Set B)QNO 4d] A dice is thrown 3 times. Getting a2
P(AnB) = P(A) P(B) where P(AB) has the usual meaning.[4] or 3 is numbered as a success. Find the probabiities o

A e BN s

64. 062 Q.No. 8 J State and prove "The Theorem of Total ~ getting two successes, o |
Probablllty [4] Ansz ‘
65. [2062 Q.No. 8 a OR] A Iot contains 10 items of which 3 are 5 m
’ - Q.No. 4 t is the
defective. Three items are chosen from the lot at random one probability Ofo e I three dice are thrown, wha i 8, |
-after another without replacement. Find the probability that: ‘ getling exactly 3 sixes? g 1
i.  All three are defective. ' Ans: 216 |
ii. -~ None of them are defective. - [4 6 066 C QNo. 4 d If three dice are thrown, what is ®
Ans: (i) 725 20 ) : ;g probability of getting exactly 3 sixes? 52]
66. [2061 Q.No. 8 4 State and prove the "Theorem of Compound AnS: 716
Probability". 4 7 m : i
. . No. 4 d Fin inomi bution hd 18,
67. [2061 Q.No. 8 a OR] A class consists of 60 boys and 40 girls. mean = 12 and varj d- e Btk gt @
If two students are chosen at random, what will be the ' ' ance = 8. »
, 2,1
probability that (a) both are boys (b) both are girls (c) one e (5.,)

boy and one girl? _ [4]
Ans: (a) 155, (b) s, (c) 28




. S .
oucsuon 3 A certain manufacturing planl produces

» mieofgfusess delect

N 0393 (eciive 3nd not more that one defective. . [4]
|l one 4616 . Ans; 328089 196608
| sle NS: 390625’ 390625

No. 8y The average percentage of a

. | & one._ 89 wkiok .
i g G ze certain oxamination is 25% “What is the
E e in i

h N mia bity thal out of 5 students. _ :

" ass the examination?

illp

students Wi ) oo

,. will pass the examination’ 4
| formore students WL P ' 138 7&1]

I gyz 0 7o34
1 558 GNo. 8D Find the probability of getting three

x tosses of a coin. ‘ ]

i : | ~ Ans: -1%
nb i » | | ‘

'™ . fi75 GIE Q.No. 8b In five tosses of a coin successively, find

\:{ . (4]
3 binomigy dithg ' Ans: ‘i) % (u)%%
d the vl A company produces electronics chips

I ty a process that manufactures normally average 20%
defective products. Sample of four chips is selected at
rndom and the parts are tested for certain characteristics,
whats the probability that (i) no chip is defective (i) one chip

is defective (iif) more than one chip are defective. 4]

256 256 113
Ans: (i) 625 (i) 25 (iii) 525

It
s . et
1. j7s Set C Q.No. 8] The mean and variance of binomial

e probabilty of getting (i) two heads, (ii) at least two heads.

dice, tuming i1
e mean and sk

d 4 times. GV o 4 e
ut =
s Fird thepfoba" _ fon are 4 and 3 rgespectwely. Find P(x > 1). 4]
B ' 728
Ans: -—729

) \
i ‘
I B4 Suppavo, 85 Out of 32 students in a class, 8

) 3 times: Ge'fm?,if; ;lfuzem-s_ are girls. If 3 students are selected, find the
j the ot ioabmty e o "
" one student is a boy '
sl " 2students are boys and one girl.

. wﬁa!ﬁ 15 R Ans: (i) g7 (N 54
fro™ =y a“&t A Q.No. 85 A company produces electronic chips
' efecr 288 that manufactures normally average 20%

~ i

4
m; ranmeaf(’fdums. A sample of four chips is selected at
4 Sl Wt the the Parts are tested for certain characteristics,
prow =L defectivep'rpbab"'ty that (i) no chip is defective (ii) one chip
| ’ (ii) more than one chips are defective. G

,

!

113
A0 Ans: (1) 252 (1) 232 (i) g5

. / of
Smbuﬂon ol certa exz QNO 8b] The average percentage of failure in a
“ndigae Mnation is 70. What is the probability that out of 5
S at least 3 will pass? 4]

Ans: 0.16308

di
1]

Aﬂ5: (’

%
6 , -~ i
| h 20% are defective. Find the probauility
B s fuses of W elected at random there will be

17.

18.

18.

20.

21.

22,

23.

24,

25.

26.

27.

will hit the target

Mathomatlcs
he probabilit
ade, find the prob
(fi) exactly two will

2073 Supp ANo, 3| T

— 3
If six hits are m

ybgf hitting 4 target is
DIty tal () exagyy o
o hit the target, L
2073 Set C QNo. 81 If 4 Ane:
oo e ST o e g 1
Y o getting (i) exactly 3 sixes (i) exzctly 2 . s

Sixes? [4)
e Ans: (I)i(u B
Q.No. 8 A certain manyfg L
producg‘electnca| fuses of which 15% gre d
probability that in a sample of 10 fuses se

there will be (i) no defective (ii)

072 Supp. Q.

efective, Find the

not more than one defective.[4

Ans: (1) 0.1989 (i) 0.5443
al distribution. Fing the
two heads (i) at least two heads in 5

4

Ans: (i)%(in:—:
[2072 Set D_Q.No. 8b] The probability of hitting a target is
found to be 0.25. I eight hits are made, find the probability
that (i) none will hit the target (i) exactly two will hit the
target. ' . ‘4
. Ans: (i) 0.1, (ii) 0.62

[2072 Set E Q.No. 8b] Four coins are tossed simultaneously.
What is the probability of getting (i) 2 heads (ii) 4 heads. [4]

[2072 Set C Q.No. 88| Define Binomi
probability of getting (i)
tosser of a coin.

Ans: (i) % (if) 1—15'

2071 Supp. Q.No. 8] The probability of a man's hitting a target
is ’1‘ If he fires 5 times, what is the probability of his hitting the
target (i) exactly thrice (ii) none (iii) at least thrice. [4]

Ans: (1) 0.0879; (ii)-0.2373; (lif) 0.1035
2071 Set C Q.No. 8 ] A dice is rolled 3 times. Getting 5‘or6
is numbered as success. Find the probability of getting (i) 2
successes (if) 3 successes. (4]

2 1
Ans: ()5 (037
[2071 Set D Q.No. 8 b] Suppose that in 2 certain city 60% of

all recorded births are males, SUppose we select 5 bifth

records from the populati :
(i) three of them are males (

ii) more than 4 are males. 14

071 Old Q.No. 12 b oR] If 20% of the .electr;cdbutl::
manufactured by 2 company are defecgzl;.‘ (i)m1 )0
probability that out of 4 bulbs chosen at ran "
(iif) at most 2 bulbs will be defective: I

Ans: () 525 (1) 525

7 ili ll)al‘ lS l‘tﬁn a
Q &O 8 b he probablll(y Of a | g
120 0 Supp. R %

1 If he fires 5 times, what is the pr

target is
exactly thrice

608
() ﬁ

obability of NS

i (4]
; oy gt least thrice
hitting the target. (i) (i) Ans: (1) 00879 (i 01035

lected at random

on. Whal is the probability that:

216 . M43
Ans: () 525 (173125

o
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28. [2070 Set C Q.No. B H A certain manufacluring process
produces electrical fuses of which 15% are defective. Find
the probability thal in a sample of 10 fuses selecled at
random there will be (i) no defective (ii) not more than one

defective. (4]
Ans: (1) 0.1969 (II) 0.6443

29. 2070 Set D Q.No. 8 B A coin is tossed 5 times, Find the
probability of getting(i) two heads (ii) at least two heads. (4]

13
Ans: ")T% (7

30. [2070 (OId) Q.No. 8 a of If 20% of the electric bulbs
manufactured by a company are defective, find the
probability that out of 4 bulbs chosen at random (i) one

(ii) zero (iii) at most 2 bulbs will be defective. 4]
* 256 608

Ans: (I)%g% (H)s—z's- (HI)EE-S'

31. 2069 (Set A) Q.No. 8 If 20% of the electric bulbs
manufactured by a company are defective, find the
probability that out of 4 bulbs chosen at random (i) 1 (ii) at

most 2 bulbs will be defective. (4]

256 608
Ans: (i) 525 (")6—23

32. [2069 (Set A) Old Q.No. 8a of If 20% of the electric bulbs
manufactured by a company are defective, find the
probability that out of 4 bulbs chosen at random (i) 1 (i) 2
bulbs will be defective. )

' Ans: (i)%g (n)é’%

33. [2069 Old (Set B) Q.No. 8a 04 If 4 dice are thrown, what is

the probability of getting (i) exactly 3 sixes and (ii) no sixes.[4]
“5 625
Ans: (1) 334 (1) 7206

34, A dice is thrown 3 times. Getting a '5' or '6'

is numbered a success. Find the probability of getting (i) 3
successes (i) exactly 2 successes. 4]

Ans: (1)2—17-(u)§ _

35. [2067 Q.No. 8a Of Define Binomial distribution, and its mean

and variance, hence find the probability of - getting three

heads in five tosses of two coins. [4]

45
Ans: 512

/ - 3 '
 38. The probability of hitting a target is %. if eight

hittings are made find the probability that (i) none will strike

the target, (ii) exactly two will strike the target. 4]

390625 109375
Ans: (1) 1679616 (1) 2379904

37. [2068 Q.No. 8b 01 A dice is thrown 3 times. Getting a'5' or '6'
is numbered a success. Find the probability of getting (i) 3
successes (ii) exactly 2 successes. 4]

An;: (I)*21—7 (ll)-gz-

38. [2067 Q.No. 8a O Define Binomial distribution, and its mean
and variance, hence find the probability of getting three

heads in five tosses of two coins. [4]

45
Ans: 512

40,

a1.

42.

43.

45.

46.

‘I none of them is male .

] The probability of hitting a targey Is% " /
y ’ Q]‘ ;
hittings are made find the probability that  (j) 0N ?hl '
the l:;rqel, (Il) exactly two will strike the target. Slu;(a

A : 39062 l
Ans: (1) m% (“)‘1‘{:3&!
[2065 Q.No 8 a OR] If three dices are thrown is‘:‘ |
probability of getting (i) exactly 3 sixes (i) exactly 2 Shg ?: o

1

Ans; 1

2064 Q.No. 8 a OR] Suppose that in a certain ciy 60%
recorded births are males. If we select 5 birthg fro
population, what will be the probability that:

of V.
i |

i, exactly three of them are male.

o
5 32 #
Ans: (1) Wzs(”)& i3

i e X Y
[2063 Q.No. 8 a OR] The incidence of occupation disease , |

an industry is such that the workmen have a 20% chap, o
suffering from it. What is the probability that oyt si
workmen four or more will contact the disease?

Ans: ==
ns; T

2060 Q.No. 8 a OR] A sample of 100 fuses is known (0 hayg
an average 5 defective fuses. Three fuses of sample g
tested. What is the probability that (i) none of them i

defective (i) exactly one of them is defective? [
‘ 6859
Ans: (l)m(n)% ,‘

2059 Q.No. 8 a OR] If 4 dice are thrown, what is probability of |5
getting (i) exactly 3 sixes (ii) exactly 2 sixes and (iii) no sixes =

55
1296

2058 Q.No. 8 a OR] The probability of hitting a target is 1/5.
six hittings are made, find the probability that: (i) none wil |

strike the target (ii) exactly 2 will strike the targe!. Wy

4096 768 |
Ans: (1) 75625 (1 393

[2057 Q.No. 8 b OR] A dice is thrown 3 times. Getting a9 of 1

) islnumbered a success. Find the probability of gelting (3 | 1
3 successes and (b) exactly 2 successes. iy i

5
Ans: (i) E(“)z%“”)

1,0 B
Ans:(a)ﬁ(b)s & R0

[1

R;asultant of Two Forces Acting at A Point
R™=P*+ Q®+ 2PQ cos o

0=tan™ -.hQ.Sﬂ‘L_
+Qcos o
Resolution of a Given Force in Two Given Directions
= ’F > _ F sin «
neszic ‘;‘ ;B) “sin(a+p) ;
e arts of a OnCU"e
Forces Number of Coplanar C

chso=P1COSQ1+P
RsnnO:P,sinu,+p2

R=\XT V2

2COS oz + P3cos gy + :X
sinap + Pysinag+...= Y




Of :
hlz(ing
’bfli Ay |
ke :ry] Iy ¥,
eta‘,gt:.;.._ , X sos: I thre forces acting at a point be
Ang, J‘e{ 4 e of rl : magnitude and direction by the sides of a
o (I)& ﬂ;’,esgnwd " i order, they are In equilibrium.
N g [ W, ;nﬁ“q,p, |ak’9mﬂ Triangle of Forces: If three forces acting
e ; by, e O o gquillorium they can be represented in
)el?\“ 3 pOIf:C ' nd direction bY the three sides of a triangle
1 mgmm :
| \ er. i
i ag ’\n;!‘\ ("m?.mr(r)xeorem: \f three forces acting at a point are in
g Brlgy Lamis Jen each force is proportional to the sine of
Plagy ¢ © N‘"hhnun;' \ween the other two.
)”]ry th t’r e angle 7 ' - .
¢ R "L Questionz ) 4
' P sel G QNo. Find the resultant and the ‘angle
" pended by 1 Siih P when the forces P and Q act at right
- W _ :
3 A"'S: (;}i aﬂgle [2]
» of OCCUDal:A_;'E‘ ’ Ans: R=1P*+Q",0=tan™ (%)

eN haye . . .
a1 If the resultant of two forces P and Q

Obabijy y,, sat
e di Y thy il g 2t apointis at right angle to P, Prove that R2=Q2-P2 [2]
Sase 75 GEE Set A QNo. 120 A particle weighing 6N is

ispended  freely from the ceiling by a weightless in

[T} &

0 fuses js knm,»,;-: aensible cord. Find the tension in the cord. 2]
e fuses o g Ans: 18 N
) (i)siz of S‘mu»: . 76 GIE Set B Q.No. 12a] A heavy chain has weights of 10
[efective7ne 0t : and 16kg wt attached to its ends and hangs in equilibrium
! ool over a smooth pulley. If thie greatest tension of the chain is

Ans: lgigh  Zkgweight, find the weight of the chain. 2
pdl's poTe set B QNo. 12a] If the Tesultant of two equal forces is

) Q[ il no el A
 sixes and (il ¥ equalto the given force, find angle between the forces. (2]
' Ans: 120°

s. .
R76 Set C Q.No. 12a) Two forces acting at an angle 45°
have a resultant equal to \f1_0 N.

fone of the forces be /2 N, find the other force. 2)
Ans: 2N

- R07S .
GIE Q.No. 12a] Two forces acting at an angle 45° have

5 u.F
1s: (1) ﬁﬂ”’ﬁﬂw"

hitting a ae"
pilty e 17

—

; fi ales v
 imes. 0" | éulant equal to 10 N, if oe of i
‘robabimy 4 be other force. - of the forces be \]—2 N, flr[12d]
es. JE R ' Ans: 2N
. tA
/ﬂs.lﬂf e g 30<:.N<>. 124 A force equal to 10N is inclined at an
L iy to the horizontal. Find its resolved parts in
and vertical directions. 2
h\s Set B _ Ans: 53N, SN
poift "Qmgp Q.No. 123 iimd the angle between the forces
. ~Q such that their resultant may be \J P2 +3Q2. (2]
€ Ans: 120°
ireG”"” ™ 2 partcle No. 129 Forces equal to 7p, 5p and 8p acting
el Y aler g are in equilibrium. Find the angle between the
v ar of forges. g 2

% ncur«[{" I,
r o oo % . Ans: 120°
pl? T L 12b) A particle weighing 6N is suspended

m the ceil .

ensi ceiling by a weightless in extensible cord.
‘onin the cord. 2]

Ane' 18 N

'14. (2074 Set B Q.No. 124

12. 2074 Supp QN Hatneng
p Q.No. 123 A h
and G 325
16 kq attached (0 s endsyange:g has weights of 10
ngs i

a smooth pull il
pulley. If the greatest tensiongof trt:: Q;J]lhbriu;n e
chain is 0
N g.

wt., find the weight of the chain
[

13. 2074 Set A Qo178 Two fore
.No. 12al Two forces Ans: 14 Kg
angle of 45°. Find their resultant N and 2z % atan
@

Ans: 2\[10 N at tan-" (1
3 ) With the force of 4 N

If the resultant R of two forces p and
n

. i -
R Q2o P2 S at right .angle to P, proye that
Y

15.
[2073 Supp Q:No. 123] If the resultant of two equal forces |
equal to the given force, find angle between the forcezrces[lzs
| - 2

Q acting at a point

Ans: 120°

16. (2073 Set C Q.No. 124 If the resultant of two equal
equal to the given force, find angle between the forces.  [2)

Ans: 120°
17. [2073 Set D Q.No. 12a] Two forces P and 2P acting atn; p102'|:]t

have a resultant \fé P. Find the angle between the two
forces. 2
Ans: 120°

18. [2072 Supp. Q.No. 12a| Two forces P and 2P acting at a point
have the resultant \ﬁ P, find the angle between the two

given forces. 2]
Ans: 120°

19. 2072 Set C_Q.No. 12 4 Find the resultant and the angle
subtended by it with P when the forces P and Q act at right

angle. 2
Ans:R=4/P +Q, g=tan” (QP')

20. [2072 Set D Q.No. 123 Show tha the resultant of two equal
forces bisects the angle between them. (2

21, [2072 Set E Q.No. 123 Two forces P and 2P acting at a point

have the resultant \fé P. Find the angle between the two

Ans: 120° (2]

given forces.

22. E(‘F,-Tsm Three for
in equilibrium: The angle between
and that between the second and

of the forces.

ces acting on a particle €
the first and second is 90°
third is 120°, find the ratios

' 2

Ans:\ﬁ 2
Forces equal t0 7p, 5P and 8p acting
between |atter

Ans: 120°

2.
iprium. Find the angle

on a particle are in equil

pair of forces.
5 4 If a force P be resolv

.
24. [2071 0Md < direction, show ¢

making angles 45° and 15° with it

/b
|atter force is 3 B

t
25 A what andle &

p+QandP-Q act so that the resultant may b
Ans: COS ’

ed into two orces
hat the

2

he force equal 10

Mﬂl 2
)

forces is

e
—
TEe
[
—
—
TR
i
DR
f=—
P
| R
GRS
Voo
A
=
IO
=

;
:
-
-
:
i
:;
|
|
i
|
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326 Asmita’s Question Bank (Sclence)- XII :
- , . 562 O No. 6 b rces whose magnitudes
6. 2070 Set D Q.No. 12 of Iwo forces acling al an angle of 45°  40. [2062 Q.No. 6 bj Two fo 9 S are p ang

have a resultant equal to \[10 N, if one of the forces be /2 P2 act on a particle in directions i"d'”e: at an angly &
N, find the other force. (2) 135° o each other; find the magnitude and direction ol the
Ans: 2 N resultant, At BN Q) §,
27. [2070 {Oid) Q No_ & It the resultant R of two forces P and Q L ) oo " ewton, bor,,, I 7
acting At a point is right angie to P, then prove that 41. [2061 Q.No. & a] If a force F: be resol\(ed linto two forcg )
R? = 2. p° ) 2] making angles of 45° and 15° with its directions. S, et
28 oo B S e et whis aeP 6
2 @ow}\[‘sfc A} QNo 124 Two foroes whose magnitudes are lF' e lattarforea is %: P, ol
and P2 N act on a particle in direction Inclined at an angle Lig
135" 1o each other, find the magnitude and the direction of ~ 42. [2060 Q.No. 6 a] At whal angle do forces equal to (P * Q) ang ﬁ
the resultant (2] (P - Q) act so that the resultant may be \[P2+ Q27 ‘ ¢
Ans: T!"_L“_‘[‘j!jﬂ? Is PN acting at right angle with the first force Ine - fLP e
29 [2069 (Set A) Old Q.No. 8a] Find the resultant of two forces ‘ na: gow ém
equal to 3N and 6N acting at an angle of 120°. [2] 43. [2059 Q.No. 5 a] The resultant of two forges PandQisR y
Ans: The resuitant is a force 34/3 N making an angle of 90° with is doubled the new resultant is perpendicular to P. Proyg
o i e tha direction of force 3 N, Q=R ] [2] ; @
30. [2069 (Set g) Q.No. 124 If a force P.be.resc?lved into two 44, [£959 G.No_5 d State Triangle of forces' 2 4 i
forces making angles 45° and 15° with its direction: show e | in
3@ 45. 2058 Q.No. 5 a] At what angle do forces equal to (P + q) e
thal the latter force is 5 P. [2] and (P - Q) N act so that the resultant may be \/P2+Q2? R i
i e cot JPrQ)y |
31. [2069 Oid (Set B) Q.No. sa] Find the least resultant of two Ans: Cos® {'z‘(?l%); @
forces of magnitudes 12 N and 8 N respectively. (2] 4. [2057 Q.No. 5 4 Write the expression for the magnitude agg | offo
Ans: 4N e . i ; o @07
. .~ ; , sultant of two forces acting at a given. |, BO7.
32. {2069 OId (Set B) Q.No. 5c] A particle weighing 5N is tar:%linectlon of the re .g g FZI; Q%

suspended freely from (he ceiling by a Weightless Qsing | §mo
inextensible cord. Find the tension in the cord. [2) Ans: R =\/P'+ Q'+ 2PQ cosa and = tan™' 52 Qcosa | 4

- ind
WL NI Marks Questions -

) . i 0 - . . )
33. [2068 Q.No. 53 Two forces acting at an angle of 450 have g 47. 2077 Set G QNo. 8 Two forces of magnitude P, P !5‘@
.‘

resultant equal 1o V10 N; if one of the forces be /2 N, find respectively have a resultant R. If the first force be doubled, oyt
the other force. (2] the magnitude of the resultant is doubled, find the angle 7;‘-3’4\“0'1}16
- . . Ans: 2N | g
34. 2067 Q.No_ 54 Find the resultant of two forces equal to 3N vatieen i faress -~ 12[:] - hor

and 6N respectively such that their diagonal is perpendicular

. 48. [2077 Set'G Q.No. 8 OR] Two f P ing paralielto [y 4
to the first force. 2] g L Wojjorces and Q actmg parallel o b
the length and base of an inclined plane respectively, would
Ans: 33N < I

k-
o

35. {2066 C Q.No. 5 B The resultant of two forces P and Q is R. If each of them singly support a weight w on the plane, prove

; Qis _dqu‘bled the new resultant is perpendicular to P. Prove lhat:% —-(;-5= #

that Q = R | o - | 0
36. 2066 Q.No_ g The resultant of two forces Pand Qis R 1 Q% B277 SetH QNo. 8] Three forces P, Q, R acting at O along W &
is doubled, the new resultant is perpendicular 1o P. Prove OA, 0B, OC; where O s the incenter of AABC, are i 8u;
that Q = R | (2] equiibrium. Show that; —— = —9—_ _R_ Wl e
37, @m The sum of two forces is 18 and the resultant - cos% cos% cos% , e
whose direction is perpendicular to the smaller of the two _ s
 forces is 12, find the magnitude of the forces. [2) 50 977 Set H Q:No. 8 OR State and prove converse of e "\:

y: o Ans: § and 13 triangle of forces. 4 ;vk

38. Forces equal to 7P, 5P and 8P acting on a 51. 2076 GIE Set A Q.No. 133 State and prove ). - u theorem. (|- E

particle are in equilibrium. Find the angle between the latter "‘
pair of forces. Ans: 120° [2] | e

39. At what angle of forces equal to (P + Q) ‘ | @
Newton and (P~ Q) newton act 50 that the resuliant may be - 4 E

; \/ P2 + Q2 newton? 2 2

Ans: cos™ {- -i((%’r’-%z)-)-}




5t CO{z%%’r] ; State and prove converse of the triangle

the Magiys: -

°S aClng ala g

'd 6 = tan™ QSM;
P+ Qe

magp:wde 3: [
1 10r0e e d0ut
eq, fing the &2
]

{4

s

Q acting padl
especivel s
n the pjanem-

| peninorder. Fin

!

et
*f&/ ¢ and makes 2

U]

Two forces equal 0 '2p' and
le. If the first be double and the

artic )
cacti the resultant 1s

the direction of

Nl 14]

. Ans: 12N
o _—34 The resultant of two forces P and
gare- o angle of 3C° with the
qual-to Q or is double of
(4]

34 Two men carry a weight 50N betWeen
eight, one string is inclined at 30° to

-

w;hat pis either e

0 p Sho

§ |
e O
ol

e 10 the W _
sing® ﬁxeg I&e other at 60°, find the tension of each

‘ ical 8" - [4]

| o Ans: 25\/3 N and 25N

e W State and prove triangle of forces. [4]
|, qEset e 3= , )
e Forces 1 N, 2 N, 3 N agt at a point

| s Q,No.13a0 ‘ _ .
e el ol to the sides of an equilateral triangle

d their resultant. [4]
Ans: «ﬁ N perpendicular to the second force

-4

ol forces.

, A hezvy has weights of 10 kg and

f kg attached to its ends and hangs in equilibrium over a
oot pulley. If the greatest tension of the chain is 20 kg wt,
frd e weight of the chain. B}

Ans: 14 kg
. A body of weight 68 N is suspended
bytiostings of lengths 8 m and 15 m respectively and the
dherends of the strings are attached to two fixed points in a

hoizontal fing 17m apart. Find the tensions of the strings. (4]
Ans: 60 N, 32N

; ' ot
j Forces 2, 4, 6 units act at a point in

direct i |
msc;nons parallel to the sides of an equilateral triangle taken
Ider. Find their resultant. [4]

Ans: 24/3 units at an angle of 210° with 2 units force

S
. Nt .
i | mee@No. 132 OR] State and prove . - p theorem.

Lh
pendeq b

respectively

A body of weight 45 N is
¥ two strings of length 30 ¢m and 40 cm
eextremin::dothe other ends of the strings are attached to
bl i body ha arod of length 50 cm. The rod is so held
*ensiong of Ngs immediately below its middle point. Find

Ot the strings. Ans: 36 N, 27 N [4]

Wely a
he"agt)n tOWa(r:(tj ! On? of the angular points of a regular
& ectiy $ the five other points. Find the magnitude
" N of the resultant. 4]
a°74 Supp Q_NOA:S: 10N towards the opposite angular points
"Q : 13a OR) Find the resultant of two forces P

Ans; R p?

+Q+2p 0= tan" (T e
QCos a; 6 = tan (F;‘a"éo’sZ

4 Supn
g QNo. 133 Forces of 2, \[3. 5, /3 and 2 N .

acting 4t :
92l a point when the angle between them is o (4)

TTrmssCInaliCs

27

65.
2074 Set A Q.No. 13a State and prove "Triang|
) gle Law of

forces'.

6:.‘ [2074 Set B Q.No. 134] State and prove Larﬁi's theo 4
67. [207 rem,
2074 zm B_QNo. 132 OR] A body of weigy | 4
. suspended by two strings of lengths 7'm and 24 Okg is
ends being fastened to the extremities of m, their other

25m. If the-rod be so held that a rod of length
e e S the body hangs i By
bglow its middle point, find the tensions Zf mgifrig??dlaz?y
. 4)

14
E : N Ans:?kgMand%kgm

68. [207.? Supp Q.No. 134] If a force P be resolved into two force

making angles 45° and 15° with its directions, show that mZ

RO
later force |3\/; P. "

69. [2073 Set C Q.No. 13a] State and prove triangle of forces. (4]
70. [2073 Set C Q.No. 13a OR} ABCD is a square. Forces 1, 2, 3

4 and 21/2 newton's act at a point in directions AB, BC, CD,

DA and AC respectively. Find the resultant. 4

. Ans: The forces are in-equilibrium

71. 2073 Set D Q.No. 13a] A body of weight 100 kg is suspended
by two things 7m and 24 m in length; their other ends being
fastened to the extremeties of a rod of length 25m. If the rod

is so held that the body hangs immediately below its middle

point, find the tensions of the strings. 4]
Ans: 28 kg wt and 96 kg wt

72. [2073 Set D Q.No. 13a OR] Find the resultant of two forces P
and Q acting at a point when theqangle between them is o. (4]

73. [2072 Supp. Q.No. 134 Forces of 2, \ﬁS \/3 2N
respectively act at oné of the angular points of a regular
hexagon towards the five other points. Find the magmtu?;i

and the direction of the resultant.
Ans: 10 N towards the oppos

74, 2072 Supp. Q.No. 13a OR State and prove Lami's theorem.(4]
75. [ﬁﬁm Two men cary a weight 50N

supported by two strings; one string is inclined at 30° 10 the

vertical and other at 60°, find the tension of each stn1g 4]
Ans: 25N, 25\{5 N

. L
76. @@ State and prove Lami's theorem (4)

A body of weight 66 N is
f length 8.M and 15°M

ite angular points

77. [2072 Set D Q.No. 13a OR

suspended by two strings O ‘ el
'eSF?ECﬁVeW. and the other ends of the stnngs are @

_ . , find the
10 two fixed points in @ horizontal line 17 ;ﬂn :3:‘2 e
ions of the strings: , < suspended
o Set E Q.No. 13 A body of weight 65 N1 b;]::;ints "
072 el ; .of leng 9 m attached 10 et
by two slrings

i ¢ 13m; find
the same horizontal line Whos€ dis "

the tensions of the s

78.

tring.

The resultant of \wo

1SetC Q.No. 13
79. @__;j om +

acting at an angle & is equal t?
they act at 2" angle

(2m-1) \]PZ + Q2. Prove hal: tana =

.llmn c aEEE S S RS BEE(GE I BB B GmIEEEE B
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80. [2071 Set D Q.No._13 4 The resultant of two forces P and Qis  85. Find th‘; resliasty o forces p ang g Hfﬂ {0";

equal 104/3 Q and makes an angle of 30° with the direction when the angle between them is a. 4 "'o,@o

of P, show thal P is either equal to Q or is double of Q. [4] Ans: R = P + Q + 2PQ C08 o; 0 = tan" ( E% s rf‘r(

81. [2071 Set D Q.No. 13_a OR] State and prove Lami's theorem.[4) o ol BT Qo) | (%

82. [207101d Q.No. 13 a Stale and prove Lami's theorem. ~ [4] 96 [20768 t‘?-”°' 1f3I :ng(;t!t]x : moa:l)d Sl l:;ze”ded by | Z 7
< : wo strings o ! Painty , |

3. oT1.0id A.No. 13 a ORJO ® the circugwiegtge ofdthgct;n:rneg:s the same horizontal line whose distance apart is 13 ﬁn"(] 444.@

ABC. Forces P, Q and R a;tlng alotg \ ;n . the tension of the strings. 0 L tgh
equilibrium, Show that: =7 = = = (4] : Ans: 8N, 0, |

qu \ sin2A~ sin2B " sin2C o7, If a force P be resolved into twq forc;; 7;"12-@

84. [2070 Set C Q.No. 13 a Forces of 2,\/5, 5, \/5 and 2N fol

making angles of 45° and 15° with its direction; shoy, that

2 ;{13'@
latter force is \ [ 3 P. | gr

98. [2067 Q.No. 13a OR] State and prove converse of the Triangle |

respectively act at one of the angular points of ‘a regular
hexagon towards the five other points. Find the magnitude

and direction of the resultant, (4]
Ans: 10 N towards the opposite angular points

85. [2070 Set D Q.No. 13 a| A body of weight 65 N is suspended’ of forces. ' o af “
bBy two strings of ,Ieng?wls 5 andy12 m agached to two p?)ints in  99. 2066 C Q.No. 13 4 Statg and prove converse of trianglg ‘g
the same horizontal line whose distance apart is 13 m; find forces. ) ; . ‘ 4 f

the tensions of the string. [4] 100.[2066 C Q.No. 13 a OR] A body of weight 10 kg is suspendeg
Ans: 60 N and 25 N by two strings 7 and 24 metres in length, their other ends ‘.115@

86. 2070 Set D Q.No. 13 a Od State and prove Lami's theorem. [4]
87. 2070 (Old) Q.No. 13 a Of If the resultant R of two focus P
and Q inclined to one another at any given angle, makes an
angle 6 with the direction of P, show that the resultant of the

being fastened to the extremities of a rod of length 95 f
metres. If the rod be so hold that the body hang §
immediately below its middle point. Find the tensions of e | L
- strings. )

: 146.|
forces P +R and Q acting at the same given angle, will make Ans: T,= % kg wt; T, =4‘§kgm : 17‘%
an angle 6/2 with the direction of P +R. 4] |
3, 5
88. 2069 (Set A) Q.No. 13a] The resultant of two forces Pand Q 101‘@66 ,Q'N°'13 o Foes \/_ \/—é 2 newlos

‘ ‘ — respectively act at one of the angular points of a reqular |

acting at an angle a is equal to (2m + 1) VP?+Q?. When hexagon towards the five other points. Find the magnitude | -
they act at an angle (90° - ‘o) the resultant is and direction of the resultant. ‘ iy | M8
(2m _ 4) ‘\[P_z+_Qz . Prove that: tan o = 2 :} . : "~ Ans: 10 N towards the opposite angular point, | 19

[4]

89. [2069 (Set A) Old Q.Ne. 134 State and prove Lami's theorem. [4]

+102.[2066 Q.No.13 a OR] State and prove the theorem on Triangle |
. of forces for three forces acting at a point, [4

90. [2069 (Set A) OId Q.No. 13a or Forces of 2,’\/?3 . 5, \/3 2
newtons respectively act at one of the angular points of a
regular hexagon towards the five other points. Find the
magnitude and the direction of the resultant. 4]

_Ans: The resultant is 10N towards the opposite angular point.

91. [2069 (Set B) Q.No. 134 A body of weight 65N is suspended
by two strings of lengths 5m and 12m attached to two points
in the same horizontal line whose distance apart is 13m, find
the tension of the strings. ' [4]

, Ans: 60N and 25N
92. 2069 (Set B) Q.No. 13a Od Find the resultant of two forces P

and Q acting at a point when the angle between them is o. [4]

Ans: R*=P?*+ Q¥+ 2P - 1_Qsina
Q Q cos aand 9 = tan F+Qcoss

93. [2069 Old (Set B) Q.No. 13a] State and prove "Lami's
theorem". : [4]

94. [2069 OId (Set B) Q.No. 13a 01 If the resultant of two forces
acting on a particle be at right angle to one of them and its
-magnitude be half of the magnitude of the other, show that

the ratio of the greater force to the smaller is 2: /3 {4

103.2065 Q.No 13 4] Two forces P & Q acting parallel fo the

length and base of an inclined plane respectively, would |
each of them singly support a weight W on the plane, prove |

1 1.1
P27 Q27 W2 U

104.2065 Q.No 13 a OR] State and prove: A — pi theorem. [
105.[2064 Q.No. 13 4 The resultant of two forces P & Q acting

an angle o is equal to (2m + 1) \[P2 + Q2, when they ac! d
an angle 90° - q, the resultant is (2m - 1) /P2 + Q2 Prowe

that:

m-1
that tan o = meT ’ U

106.[2064 Q.No. 13 a OR] State and prove Lami's theorem. [
107.2063 Q.No. 13 3] Forces of 2, \[3, 5, /3 and 2 newors

respectively act at one of the angular points of a regu®
hexagon towards the five other angular points. Find T:]

magnitude and direction of the resultant.

Ans: 10 N towards the opposite angula’ P‘amt
108.12063 Q.No. 13 a OR] Find the resultant of two forces P 3" "

acting at a point.

Qsing
Ans: Magnitude = \/P* + Q" + 2PQ cos g and direction = P+ Qcos

120

12




& ', Gtate and prove converse of triangle of

‘ ' (4)

ceS. 3 A uniform plane lamina in the form of a

o b rgNe 132 e angle is 120°, is supported by two
[65 ) e Of Whos " ¥ . f th d-

0 3 I, om0 4 at the centre I the dlreqtlons of the diagonals

Sq di la%:;_ roes applie e of the rhombus is horizontal; show that if P

a W, e W

Mg, "4 o hel bg”ti es‘forces and P be the greater then P2 = 3Q2.  [4]

e gl —w The resultant of two forces P & Q is equal
i be , B aking an angle of 30° with the direction of P.
15 With esolveG A M/':;O anp is either equal to Q or is double of Q. [4]
s Uiy i 1 Find the resultant of n number of coplanar
RS point, ' [4]

| The resultant of two forces P and Q is

Nd Proyg L ?Q.is doubled, the new resultant is perpendicular to P,

m’“’&; pove thalR= Q. " 4]
nd e p A uniform sphere of weight 3 N rests in
Prove Onygy, ?‘contact with a smooth vertical wall. It is supported by a string
ﬂg whose length equals the radius of the sphere joining a point

3y Of we . on the surface of the sphere to a point of the wall. Calculate
freg : 't kgmj he tension in the string and the reaction of the wall. (4]
S0 lengp hio) Ans:T=21/3NandR=+[3N

"Mities Ofaflod d.gis.m Two forces equal to 2 P and P
hold fhy oy | fespectively act on a particle. If the first be doubled and the

point, Fing By “ second is inpreased by 12N, the direction of the resultant is
i unaltered. Find the value of P. [4]

i Ans:P=12N
ns: T, _im. State and prove "Triangle of forces" (4]
"8 gm""',_w. Two forces P and Q act at a point. Their

2 \/5 5,\& Zj fesultant R is at right angles to P. Show that Q2— P2= R2and

anqular poils 3% the angle between the forces is cos-! (— %) (4]
ints. Find hers : _
[ DORE. 18,2057 Q.No. 13 4 State and prove "Lami's Theorem". [4]

. 119.2057 Q.No. - =
s the oppeles® 0. 13 a OR] The resultant of two forces P and Q

ove the theoeno”, @Ig at an angle o is (2m + 1) \/PZ+ Q2 when they act at

3o - @engle (90° - o) the resultant is (2m - 1) \[P2+ Q2. Prove-
o il m-1 4
g Qg Maltan o = ol )

afl” fih+
plane 7 L pr— :
1w on e N Supp. N Ta . -
ight P 4 Prove that if three forces acting on a

Partcle are i, equilibrium, then each is proportional to the

» 16 of he angle between the other two. Also, if a body of
e Weight v g o

2 -pI g uspended by strings of length 3 m and 4 m
e A" alagheg ) g .

ofofGesp 4 litan o two points in the same horizontal line whose
W e % apartis 5m, find the tensions along the strings.  [6]

3w

2+ Q] 4w
? 1P { Ans:TNand—s-N

W 71 ‘ :
4 Let force F make angles o and B
ngoﬂ;}ﬂ ) B ;Choﬂs OX and OY respectively. Prove that if Fx and
Lam,"sf /! J ® Components of the force in the directions of OX
oA angd ) . .
5 \ﬁ / 4 s "espectively then F, = ——SNB_ " Fsna
" M Ak, Qi sinfa+B)' !~ sin(c + B)
i F; Pomll 1 0P prov: doubled and the new resultant is perpendicular
g’ M" agq ° "l Q =R, where R is the resultant of forces P
s , Q
.Dprpwo f0' y ;
of %’

. Muthomatlcg
12070 Supp
respecﬁu | . Q.No. 14 Two forces equal 329
vely act on a particle, If the first b & ang
second Increased by 17 ® doubleg gng y,

unaltered, Fing the valye of P,

Ons include an 3
ngl
a(#0 or ), Derive the magnitude ang diregy 0 9f
resultant, lon of their
- [g]

_13. STATICS (CONTINUED) 0

2 Marks Questions
1. [2076 Set C Q.No. 12b] Two parallel forces of 25 kg weight

Varignon's Theorem

.The algebraic sum of the moments of two forces aboyt

any point in their plane is equal to the moment of their
resultant about the same point.”

Moment of a force:

and 20 kg weight are acting at a distance 25cm apart. Find
the point at which their resultant acts. 2]

Ans: The resultant is 45 kg wt acting at a distance oflggcm
from the force 25 kg wt.

[2075 GIE Q.No. 12b] Two parallel forces of 30 kg wt and 20
kg wt are acting at a distance 80 cms apart. Find their
resultant if forces are like. [2)
Ans: 50 kg wt

(2075 Set B Q.No. 12b)] A straight uniform beam 1m long,

‘when a load of 24 kg is placed at one end, it balances about

a point 30 cm from that end. Find the weight of the beam. [2]

Ans: 36 kg

2074 Supp Q.No. 12b] Two like parallel forces P and Q act at

points 18 m apart; if the resultant force be 9 N and acls at{za] ’

distance 6m from P, find Q. Ans: 3N

2074 Set A Q.No. 125] Forces equal to SN, 2N, 5N, 2N g;l
along the sides AB, CB, CD and AD of a square A:B "
whose side is 3m. Find the moment of the couple-thal wil

, 2
give equilibrium. Ans: 9 Nm

' and
2074 Set B Q.No. 12b] A uniform beam AB is 8 m long

. sspended
! , 95 kq are suspende
weighis 25 kg. Weights of 10 kg and 208 FE 50 b,

from A and B respectively. At vv{hat pcl)lin? 2
supported so that it may rest ho:nz:nlt\ztaaydlmm o tromA

i p and Q acl at
R p] Two like parallel forces
s setD O N itant force be 9 N and acts a;za;

points 18 m apart, if the resu

distance 6m from P, find Q. ansi 3N

el forces P and Q acl al

' Two like parall .
o e bo N 10 25

points 18 m apart, if the resu
' P, find Q. ans: 3N
point 6 m from F,



di0 Asinita's Question Bank (Sclence). Xl

» 07 Betc e 2 Two lika parallel forces P and Q act al
paints 18 moapart, if the resultant force is 9 N and acts al a

distance 12 m from Q, lind P, (2)
Ans; ON

10 2072 Set 0 Q No_ 121 A uniform beam AB Is 16 m long and
woghs 50 kg weights of 20 kg and 50 kg are suspended
from A and B respectively, At what polnt must the beam-be

Supparted so that it may rest horizontally? (2]
Ahs: 10 m

" 2071 Supp. Q.No. 124 If ona of two like parallel forces and
their resultant are 18 N.and 36 N respectively, find the ratio

of distances of the resultant from the forces, [2]
Ans: 1.1

12. 2071 Set D Q.No_2 1) Two unlike parallel forces, the greater
ot which fs 75 N, have a resultant 25 N. Find the ratlo of the
distances of tha resultant from the component forces. [2]

. Ans: 2:3

13. 2071 010 Q.No. § 1 Two parallel forces of AOkg wt and 10 kg
wtare acting at a distance 40 cm apart. Find their resultant if
forces are unlike, : (2]

Ans: 30 kg wt

4. [2070 Supp. Q.No. 12 o] If two like parallel forces are 16 N
and 12 N, find thelr resultant acting at a distance of 90 cm
from the greater force and the distance between the forces.|?]

Ans: 28N, 2.1 m

16, [2070 Set D Q.No. 12 B Find two like parallel forces, acting at
a distance of 2.5 m apart, which are equivalent to a given
forca of 30 N. The lines of action of one being at a distance
of 50 cm from the given force. (2]

Ans: 24Nand 6 N

16. [2069 (Set A) Q.No. 12] A straight uniform rod is 3 m long.
When a load of 10 N is placed at one end it balances about a
point 25 cm from that end. Find the weight of the rod. (2]

Ans: 2N

17. 2063 (Set A) Oid Q.No. 6a) Two like parallel forces P and Q.
act at points 18 m apart. If the resultant force be 9 N and
acts at a distance of 6 m from P, find Q. R (2]

¢ : , Ans: 3N
18. [2069 (Sot B) Q.No. 12b) Repiace a force of magnitude 48 kg
Wt by two unlike parallel forces, one at a distance of 2m and
other at 8m from the given force, 12
Ans: 84 kg.wt, and 16 kg. wt.

19, [2069 Old (Set B) Q.No, 68 Two parallel forces of 30 kg wt

and 20 kg wt are acting at a distance 40 cm apart Find their

resultant and its position if forces are (ike. (2]

"' Ans: The resultant is 60 kg. wt. parallel to the glven forces and
acting at a distance of 16 ¢cm from the welght of 30 kg.

20. [2066 Q.No. 6a] Find two unlike parallel forces acting at a
distance of 12 ¢cm which are equivalent 10 a force of 20 N,
the greater of the two forces being at a distance of 6 cm from
the given force. [2]
: Ans: 30N, 10 N

21, [2067_Q.No. 6] Find the resultant of two parallel forces of

15 kg wt. and 10 kg wl acting at a distance 20 cm apart in

the same direction. 2]

Ans: 25 kg wt at a distance of 8 cm from 16 kg wt.

22,

23

24,

26.

26,

27,

28.

29.

30.

3.

32

33.

34,

35,

066 ¢ Q.No_6 b Define a couple. w.r')a: do you e, ’
arm ol o couple? : o [zy -
2006 Q.No_6 b A straight weightless rod, 48 cp, i Iy | ;3)1 .

rests In a horizontal position between two pegs placeq N 1,
. 1
[

distance of 6 cm apart, one peg being at one ‘'eng Of'lhe j
and a welght of 2 kg is suspended frony the other end :d
the pressures on‘the'pegs, IR N 2 ‘
o ' . © Ans: ngw't”ekgm
[2065 Q.No & b A uniform bar 4m Jong and Weighting . |
passes over a prop and is supported in a horizonta| Posiiy :
by a force of 1Nacting verfically upwards at the Oter gy [

Find the distance of the prop from the centre of the o |

Ans: g
2064 Q.No. 6 b| A straight uniform rod is 3 m long Whe;n; :
load of 5N s placed at one end, it balances about a pyjy sk i
cm from thal end. Find the weight of therod, .~ i
‘ . : N Ans: 1§
2063 Q.No. 6 | Find the two unlike parallel forces acting y N
distance of 12 cm which are equivalent to a force of 7 N
the grealer of the two forces being at a distance of 6 cm frop |
the given force. - r
: Ans: 10 N ang 39 ‘_'
[2962 G.No. § a) Define moment of a force about a point Give |
the geomelrical- meaning of the moment of a force aboyt 5
point. _ : Ul
2061 Q.No. 6 a] A straight uniform rod is 3m long. When 3 &
load of 5 N is placed at cne end it balancés about a point |lgg, 20
25 cm from that end. Find the weight of the rod. g
Ans:iN [
[2061 Q.No. & B Forces equal to 3, 5, 3 and 5 newtons | -
respectively acl along the sides of a square taken in order, 0
find their resultant. R
Ans: Couple of moment 8a Nm, where a is side of the square ||
Find two like parallel torces, acling at a ¥
distance of 2.5 m apant, which are equivalent to a given force
of 30 N, the line of aclion of one being at a distance of 50¢n
from the given force. N
Ans: 24 Nand 6N

2060 Q No. € B Define arm of a couple and the moment of
couple, @

2059 GNo_§ 5} A uniform bar 4 m long and weighting
passes over a prop and is supported in horizontal positiontf |

a force of 1 N vertically upwards at the other end. Find the
distance of the prop from the centre of the bar. 2 :
Ans: 1M | 4§,
[2058 Q:No. 6 a) Define a couple. What o you mean by a™ |
of a couple? : |
[2058 Q.No & § A siraight uniform rod is“3 m long, wher ¢ |
load of 5 N is placed af one end it balances about 3 o {
25 cm'from that end. Find the weight of the road. ok
Ans: i
2057 Q:No. 6 al Define a couple and the moment of 3 0P | &, |

Express the moment of 2 couple mathematically. e
Ans: Magnitude of one of the forces x arm of the €O

P L SRS ETRE . B - T ~

o



Replace a force of magnitude 50 kg wt by

' ES 1 6 v
' 0 by, %, W t a distance of 2m and other ot §
Q. Mg BT ces One @
Uy, "¢ parallel fo )

fike

08 Bng ‘”g ::,\‘* :‘Zom the given force: Ans: P = 40 kg wt and Q = 10 kg wt
Ty
'orm ”‘::«" D = aNo 13 Two like parallel forces of magnitudes
s bay | % the end points A and B of a rod AB of
SUDDOn 'Ong ;‘\E pand ‘(if wo opposite forces each of magnitude S aro
)‘:e’ﬁca”y u? '”anf\ : W’: l;‘ p and Q, then prove that the line of action at the
0 T ‘ -
P from'the 02‘133» : ewrosulan will be displaced through a distance 5%(6 4]
i

| Forces 1, 2, 4, 5 kg wt act along the

= 'es of a square taken in order. Prove that their resultant is
' Weigm of WCA“‘a:;,_,; el to a diagonal and find where it cuts the side along
"y © ghich the first force acts. l

i‘ Prove that the algebraic sum of the

€Quiyy Ui moments of any two parallel forces about any point in their
S bein em. 02! plane is equal to the moment of their resultant about the
gaf&diSl&fr}'g; same point, ’ [4]

. por0_supp. Q.No. 13 a Forces of 6, 5, 4, 3 kg - wis
ient of a foree g respectively act along the sides of a square ABCD taken In

o U order. Find the magnitude, direction and line of ‘action of their
€ momen g,

) ,' Ans: Z\ﬁ kg wt. parallel to diagonal AC meets at E where
iniform fod i 3’”@‘3’ BE =Z§' where a = slde of a square

2 end it balanis tefy, The resultant of two like parallel forces

> weight of e od ﬁ Is12N'and it acts at a distance 2 meter from the larger force

o ;’ equal to 8 N, Find the distance of the resultant from the
jal 103, 5395 smallerforce. Ans: 4m [4]

!
les of a squa W"} - Forces equal to 3,4,5,6 N respectively

actalong the sides of a square ABCD taken in order, find the

um, wnereals;g?. Magnitude, direction and line of action of their resultant.  [4]
e para”'el lton{“gzgf Ans: 2\[2 N, 226, x =°g'. a = slde of square
b ?q_ul:f ;aislaﬂff"j P Wdouo.m] ABC is an isosceles triangle
Lo y Whose angle A is 120° and forces of magnitude 1, 1 and e
wiy  Nactaong A, AC ang BC, show that the resultant bisects

- coupe it . E adis parallel to one of the other sides of the triangle. [4]
% Old (Set B) Q.No, 13b] A man carries a bundle at the

4m fond ?"df;;{ eins(tjar?i a stick which is placed over his shoulder. If the
i f"’"zoﬂen: Nt the between his hand and shoulder be changed, how
e e LA . ® pressure on his shoulder change? [4]
° atfmebﬂ' '; Weisth'No‘ 14 a A light rod of length .72 cm has equal
e’ u’"ef thgr Sta“ached to it, one at 18 cm from one end and the
el o’ "efﬁc; ;? cm from the other end; if it be supported by two
v ' § ) 'tﬂgs‘attached to its ends and if the strings cannot
diS'j f dﬂ"” e grea ens'onigfeater than the weight of 50 kg, what is
11 rogléﬂ”;d ) A ®stmagnitude of the equal weight? 4]
it A Lv‘ + 08 Ans: 42.86 kg
' ‘: of g ! ‘,{i" Define parallel forces. Deduce the resultant
i pl ke paralle| forces 4]
o .
ey

L resultant, (4]

A7,

a0,

49,

60,

51.

52

63.
64.

55.

56.

57.

58.

—

Mnllmmntlu
#0060 Qo 14y proyg
moments of mny - wo forgey I
poInt Iy thly plane (g I
about thes i polnt,
l?zQ‘?Q_.fi;N_‘.';l‘. o Thoa forcey p
wldos AB, BC and A of up o
a Find the magnitude, ¢
rosultant, '

Ana; I*\/.’.ﬁ I the divearion

KT
.. + Blm o the
a poln(, aboyy any
nt of their 168Ul an

(4
, 2P ung 3P act along thaj
A equilatery lriangle AR o i

‘ 30 0l $i(
liroction ang line of actlon of tr:Q
)

4

8¢
M0 where ¢y 2
7

Al the gty
0oting py
aqunl 1o the mome

At rlght anglog (o BC ang Sutting

. » } produced
2006 _Q.No 14 o Forcos oqual (o

: 3P, 4P, 5P act ;
sldos AB, BC and CA of an oqullal along the

oral lrlangle ABG
I | 2 find the
magnitudo, dirsction and ine of action of the risultant (4)
Ans; .PV“’, 90", pussos through at a distance of 312 BIC from

2064 G.No. 14 a| A light rod of longth 72 ¢ a

has equal

wolght attached 1o It, one al 18 ¢ms from one end and the

other al 30 ¢mg from the other end, If it Is supported by two
vertical strings altached to its ends and if the slring can nol
support a tension greator than the weight of 50 kg, what is
the greatest magnitude of the equal weights? (4]

Anl:dzg'kq.
2063 Q.No. 14 a] Prove thal the algebraic sum of the
moments of any two like parallel.forces about a point In their
i5 equal to the moment of thelr resultant force about the
same point. : [4]
[2062 Q.No. 14 a} The wire passing round a telegraph pole is
horlzontal and the two portion attached to the pole are
inclined at an angle 60° to one: another. The pole is
supported by a wire attached to the middle point of the pole
and Inclined at 60° to the horizon; show that the tension of

this wire is 4\/?% times that of the telegraph wire. (4]
061 Q.No. 13 a OR] Find the resultant of fike parallel forces. (4]
2061 Q.No. 14 a] ABCD is & square along AB, CB, AD and
DC equal forces, P act. Show thal the magnitude of their
resultant is equal to double of any component and acts al
C. - :
|Eo¢w‘QFoTTT!| Prove that the algebraic sum of moments Z{
two intersecting forces about any point in their plane Is equ

il v R |
|2059 Q.No. 13 §] Find the resultant of two "

acting on a rigid body.

2058 Q.No. 14 3 Prove thal th

ir plang 15
of two like parallel forces, about any pom[gly?e t:;:wppomu
equal to the moment of their resultan aboul

A sum uf the
os7 Gio. 14 g Prove thal the algebraic sUM

i = \ .'JbUUt anv

mom > fing al a point, o
of any two forces, mee e

9 e'ms ) i ual to the moment of their 1€ p
point in their plane 1S €q l

about the same point.

“

e algebraic sum ol moments

ong .



332 Asmita's Question Bank (Sclence)- XII

59. 2077 Set G Q.No. 8] Define moment of a force. Also Interpret
il_geomelrically State and prove Varignon's theorem for
ntersecting forces 6]

60. [2076 GIE Set A Q.No. 14 ABC is an Isoscelas trangle whore

angle A is 120 and force of magnitudes 1N, 1N and \/Z%N
act along AB, AC and BC; show that the resultant bisects BC

and is parallel to one of the two sides of the triangle. 16]
61. [2076 GIE Set B _Q.No. 1§ Find the resultant of two like
parallel torces (6]

62. 2076 GIE Set B Q.No. 15 OR] ABC is an isosceles triangle
whose angle A is 120° and forces of magnitudes 1N, 1N and

\/3 N act along AB, AC and BC. Show that the resultant
bisects BC and is parallel to one of the other sides of the

triangle. (6]
63. [2076 Set B Q.No. 15 Deduce the resultant of two parallel
forces. 6]

64. 2076 Set B Q:No. 15 OR] Define Moment geometrically. Also
state and prove the Varignon's theorem for two intersecting
forces. ' (6]

65. [2076 Set C Q.No. 14 Forces equal to P, 2P, 3P and 4P act
along the sides of a square ABCD taken in order, find the

magnitude, direction and the line of action of the resultant. 6]

3a

Ans: 2\/5 P, resultant Is parallel to CA, x = 2

66. [2075 GIE Q.No. 14] Define moments of a force. Give its
geometrical interpretation. Also state and prove Varignon's
theorem for parallel forces. (6]

67. [2075 Set A Q.No. 1§ P and Q (P>Q) are two like parallel
forces acting at A and B. Show that if they interchange
positions, the point of application of the resultant is displaced

AB. (6]

,»; ) Q
| a distance P+Q

& / 68. [2075 Set A Q.No. 15 OR] Three forces P, 2P and 3P act
along the sides AB, BC and CA of an equilateral triangle
ABC of side a; find the magnitude, direction and the line of
action of the resultant. 6]

Ans: P\/:-! in the direction at right angles to BC and cutting BC

produced at D where CD = ‘;‘ » @ = side of an equilateral triangle

69. [2075 Set B Q.No. 14] Prove that the algebraic sum of the
moments of two intersecting forces about a point in their
plane is equal to the moment of their resultant about the
same point. 6]

70. 2075 Set B_Q.No. 14 OR] Define the moment of 3 force,
Forces 1, 2, 4, 5 kg wt act along the sides of a square taken
in order. Prove that their resultant is parallel to a diagonal
and find where it cuts the side along which the first force
acts. ' [6]

71. 2074 Supp Q.No. 15 Define moment of a force about a point.
Prove that the algebraic sum of the moments of two like
parallel forces about any point in their plane is equal to the
moment of their resultant about the same point. 6]

72,

73,

74.
76.

76,

77.

78.

79.

80.

81.

82,

83.

84.

074 Sot A Q.No. 14) Define the moment of a focq Po,
that the algebralc sum of the moments of two paaj 'orc(f
about a point in their plane Is equal o the momen ol lhj
resultant about the same point, | | (lr
[2074 Sot B Q.No. 14) Define moment of a force aboy , pOinII
State and prove Varignon's theorem for two imefesnn'
forces, | lﬁgy |
[2073 Supp_Q.No. 14] Define pgrallel forces. Dedygg e 0
resultant of two parallel forces. :
[2073 Supp Q.No. 14 OR] Geomelrically interpret momen o
force. Also state and prove Varignon's theorem, g ‘
2073 Set C Q.No. 18] Define like and unlike paralle) forceg W P
man carries a bundle at the end of a stick which js Place ‘
over his shoulder, if the distance between his hang iy
shoulder be changed how does the pressure on his shyg, |

change? o ! j
[2073 Set D Q.No. 15 Forces equal to P, 2P, 3P ang 4P oy
along the sides of a square ABCD taken in order. Fing e b
magnitude, direction and the Jine of action of the resultan 5

Ans: 2\/5 P, resultant Is parallel to CA, x :%

2072 Supp. Q.No. 15 Define moment of a force aboy , E
point. What does it represent geometrically? Prove that the
algebraic sum of the moments of two intersecting forges

about any point in their plane is equal to the moment of thejr " 4

resultant about the same points. G |
2072 Set C Q.No. 14] Three forces P, 2P and 3P act along
the sides AB, BC and CA of an equilateral triangle of side a |

find the magnitude, direction and line of action of the |

resultant. )

Ans: P\ﬁ in the direction at right angles to BC and cutting BC ol

a
produced at D where CD = 2:a%= side of an equilateral triangle |

[2072 Set C Q.No. 14 OR] Define moment. State and pove |©

Varignon's theorem. N -

2072 Set D Q.No. 14) Define coplanar forces. Forces equal 10 j;"

P, 2P, 3P and 4P act along the sides of a square ABCD |

taken in order, find the magnitude, direction and the line ol |
action of the resultant. i

32
Ans: 22 P, resultant is parallel to CA, x=7

2072 Set E Q.No. 15 Find the resultant of two like paralé
forces. 9
(2072 Set E Q.No. 15 OR] ABCD is a square; along AB, v
AD and DC equal forces P act; show that the magnitude o1
their resultant is equal to double of any components and ack

along DC. 6 J* |
[2071 Set C'Q.No_ 18 Three forces p, 2p and 3p act along ¢ |

magnitude, directi.on and line of action of the resultant.

C
Ans: p\3 in the direction at right angles to BC and cuttind e

le
produced at D where CD = % . @ = side of an equilateral trlang

sides AB, BC and CA of an equilateral triangle ABC. Find it }




Of th"‘ “‘G "

I m Mg

;PO"n[ @qua’ l N . /éﬁ;“(s OR] Find the resultant of two unlike

.ﬂnem‘ ly g;.f.;t i set c 'A man carries bundle at the end of a stick

Nop 0“1@," R\ 4 il mmeiﬁch s placed on his shoulder. What should be
s theo 0’31,. Tﬁ(jﬂh)“QW sween his hand and shoulder, in order that

Der, "o, ‘c X i pe d,smnﬁz on the shoulder may be three times the weight
Ne VD pepres®! 6]

DrCes pa,ra”e“ | o he bundk?? Ans: 25cm

Geon') % -GNt Define moment of a force about a point.
oy, ey, g M{hemgebraic sum of the moments of two

ly, £ pove forces about any point in their plane is equal to

Ne i Msp b el '
the like u"f“%'e\ f 7‘"“?:;23{ of their resultant about the same point. 6]
© eng of an* N m€7'0 5o GNo. 15 Define moment of a force about a point.
dchtanOe bersa::a .év ove il the algebraic sum of the.moments of two
Ogs the D “‘e\::,\; plersecting forces about any point in their plane is equal to
e e moment of their resultant about the same point. (6]
S equy 0 ; P and Q are like parallel forces. If.P
® ABCp & “»P is moved parallel to itself through a distance x, show that the

esultant of P and Q moves a distance 57 Q: ‘ 6]

‘qi ) -

L8, po70 Set D Q-No. 1 Define moment of a force about a point.

e Momen; | Prove that the algebraic sum of the moments of the moment
C'),i - . G ) .

Nt geome!ricauy?pw of two like parallel forces about any point in their plane is

ents of two inggye

> 1S equal to the e
. . angle Ais 120° and forces of magnitudes, 1, 1 and \J3Nact

along AB, AC and BC; show that the resultant bisects BC

P 1
©Sultang Is Paralyy

9. 2069 (Set A) Q.No. 15 ABC is an isosceles triangle whose

forces P, 2P anf P
an equilateralliag s o
n and line of &

parallel forces. ‘ [6]
%. 063 (Set B) Q.No. 18] Forces equal to 3p, 4p and 5p and

. 0 e, ; , .
ight angles 08 o aong the sides AB, BC and CA of an equilateral triangle
alies N 5 o Y r
, = side of & ABC, find the magnitude, direction and the line of action of
ne o Seer theresultant. ' (6]
© AnsiResultant= pf3 In the direction at right angle to BC. If u:;e
s ' 3B
anar forces FW.;.; fesultant cuts BC at D then line of action Is given by CD = =5~

equal to the moment of their resultant about the same point. [6]

and is parallel to one of the other side of the triangle. 6]
. 063 (Set A) Q.No. 15 of Find the resultant of two like

i

P et ]
1

oty 075 G |
[erglof e {e,nd‘dfr' the rate|E Q.No. 12d A motor cyclist increases its velocity at
o o aaw"ﬂ'ﬂ Velocity o 5 msZ o 30 ms" in 4 seconds. Find the initial
”'gws o o l (2)
! E Ans: 10 ms™'

Ml‘“hﬁmatlcs
- 333
M0 2 velgiy 4
ms=2, |f it Moves for

[2075 Set ¢ ane. 129
20 ms-! has 3 uniform 3
2.5 sec, find the final vel

A car movip
Ceeleration of
ocity,

2
2073 Set D Q.No. 124 Ans: 25 mL]

An aeroplane land on the funway with
i

r. If then its veloci
i ty slows down
he distance Covered by the aeroz:)tls::

: 2
[2072 Supp. Q.No. 121] A cyclist travelling with 5 VZTJQJG ;
7? km/hr accelerates at the rate of 4m/s? until it descri o
distance of 48 m. Find the time taken - S:C nbes{za]
Ans: 2 secs
velocity of
2. 1If it moves for

2

Ans: 20m/s

A train moving with a velocity of 360 km/hr

has the uniform acceleration 40 m/s2. Obtain the distance

rate of 25 m/s find t
before coming to rest.

2069 Old (Set B) Q.No. 63 A car moving with a
15 ms~! has a uniform acceleration of 2 ms-
2.5 sec, find its final velocity.

_covered by the train i‘n_ % minute. ‘ Y

A_ns: 18.3 km

4 Marks Questionsis _

7.

10.

1.

12.

2075 Set B Q.No. 130 A car starting from rest, moves with
uniform acceleration and describes the first kilometer in 3
minutes. If it now moves with uniform velocity, how long will it

take to describe another kilometer? ' 4]
Ans: 1 minute 30 seconds

[2070 Set D Q.No. 13§ If 3, b, C be the spaces described by
a particle during the p%, q", ™ seconds of its motion
respectively, prove that: a(q - ) +b(r - p)+c(p-a)=0 [
2070 (Old) Q.No. 13 b A body moves along a straight line
with uniform acceleration. The body covers @ distance of 18
m in the first three seconds and 22 m in the nexl 5 sgconds.
Find the velocity at the end of 10 seconds and the distance

@4
i th
second.
covered in 10 Ans: 2.6 misec, 28 M

2069 (Set AL OId Q.No. 139 Prove thal for a particle moVINg

i g ight line 18
with uniform acceleration ‘@' .in @ straigh

2(t-1)

f a b, © DS the Spacend of its motion
article during the P" o-)® (4
?espectively, prove that: a(d - r)b+ tt)r(]:s?))a;e (gescri ed by 2
—_: 134 /fa b CDE 16 motion
zorstilce: 3u::9 the p" gt and th seconds of it

parti -

-0, (@4
—p)+C -q)
respectively, prove that:a(q-r)fb(r p)+c(p

s described by @
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Via Amiiita s Gussiion Bank (Beleinie) XN

Y[R O NG 4 i Pove thal bt patiicle moving with uniform
oAt i a4 altalghl line

(¥ 1)
)

At e et 1 seconida

! where fs the wpace denciibed I | seconds

g
WOe O N L by e (e apacen deacrbed by the
e pBe gt wecondn of s motlon

Dbt p)re(pow) =00 |4

and g

TR I

R pove that agg

W[ e 0 A Tailway taln goes from one stalion 1o
At moving daing e st part of the Joumey with
W aceeration | when stean s shut off and the breaks
A apphied I moves with tetandation 111" be he distance
between the stations, show thal he time the train takes [s:

[ (e
o )

w080 AN 13 W A body moves for 3 seconds with a
constantaceeleration during which It describes 24.30 melres,
he avceletation then coases and during the next 3 seconds,
tdesenbes 2160 meties | ind the Initfal velooity and the
acvoleralion 4]

At Bnv/s and - 0.6 mis?

12080 Q No_ 14 o] Prove that fora particl moving with uniform

0;‘ 3
(1
Acceleration £ in a stralght line | = TN whoere s s the

space described in secs and s' durlng the next ' secs. (4]
[os7_QNo, 13 0 I, b, ¢ be the space described by a
patticlo duting the ph g™ and ™ seconds of 1ts motion

respectively, prove that aq = 1) + br - p) + (p - Q) =0. 4]

1L

10, 2076 GIe et A Q.No. 18 Prove that for a parliclo moving

.,(f_i_'_éi)
Ay
(t+1)

whera 's" (s the space doscribed In t' seconds and s during
the next t seconds, 6]
20, [2076_GI_Set_n_QNo. 14 A car starls from rest and
accelerates uniformly for 10 second to a velocity of 8mys. It
then rung at a constant velocity and Is finally brought to rest
- Gam with o constant retardation. The total distance
covered by the car Is 584m. Find the acceleration,
retardation and total time taken, . (6]

_ Ans: 0.8 ms™ 0.6 ms?, 86 seconds
2 [pors_Set A _QNo. 14 A point moving  with  uniform
¢

25
the whole distance, If it started from rest, how long was il in
motion and through what distance did It move, if It described
15 cma I the first second? 6]

Ans; 6 sec, 375 cms

With uniform aceeleration 'a' in a straight line a =

accelatation describes in the last second of its motion of

2. 2074 Set A G.No. 18 A bus starts from station A ang g, |

station B. The Velocity increases uniformly fill jt feachasl
maximum velocity v and then decreases uniformiy, Shoy,
that the time taken by the bus to run frorq Ato B jg 2
where x is the distance between the two stations, ‘ §
[2076 Set C'Q.No. 14 A point moving in. a siraight ling
uniform acceleration describes a and b mefres in Succesgy,
Intervals at time ti and to seconds. Prove thy th
2(bts — ata)

tita(ts + t2) : (6)
[2071 Supp. Q.No. 15 A bus starts from station A ang slops
al station B. The velocity increases uniformly fill it réacheg
maximum velocity v and then decrease unifo_rmly, show tha

23.

8
e

acceleration is

24,

. 2X
the time taken by the bus to run from A to B is v Where x i

the distance between the two stations. / 3
[2071 Set'C Q.No. 14] I a, b, ¢ be the spaces describeq by a
particle during the p%, g ™ seconds of its mojig
respectively, prove that: a(q—r) +b (r—p) +c(p-q) =0 0
2070 Supp. Q.No. 15 A body starting with initial velocity of
15m/sec, moves with a uniform acceleration of 5 m/sec?

I Whatis the velocity after 10 sec?

li.  How far will it in 10 sec? :

iil. ~What will be its velocity when it has traveled 10m?

V. What will be the distance moved in the 10% second? [g)

Ans: (1) 65 mJs (ii) 400 m (iii) 5\/13 mis (iv) 62.5 m
2070 Set C Q.No. 14 A railway train goes from one station to

another moving during the first part of the journey with
uniform acceleration a; when steam is shut off and the
brakes are applied, it moves with retardation a'. If s be the
distance between the stations, show that the time, the train

lakes is\ /Z‘S:L;,ﬂ ‘

25,

26.

27.

(6
B. MOTION UNDER GRAVITY
1. Vertically downward motion
V=u+ gt : v = u? + 2gh;
1 2 s
h:ut+'2'gt"; h‘=u+2t21 g
2. Vertically upward motion
V=u- gl V= u?- 2gh:
1 2. 2t-1
h:ut—zgt, h=u- 2 9 o]

2 Marks Questions

1. [2076 GIE Set B Q.No. 12d A ball thrown up vertically returs
o the thrower after 6 seconds. Find the height ascended. (2
Ans: 45 m

2. [2076 Set B Q.No. 128] A ball is thrown vertically upwards al 3
rate of 40 ms-'. Find the time taken to attain the maximum
height. (g = 10ms-2) - 2

Ans: 48

- 10.

W

- 12




Oy |
I,n crearts fr();n
the Yy %
; bn U Un"’orv‘ 17 A body falls from rest from the top of a
* U b Cr@asﬁs'nu,; it reaches the ground. Find the striking
o th L p =2 and aftef and height of the tower. [9=9.8m/s? [2]
Nt gy O 0y, oyt body Ans: 49 m/sec, 122.5 m
Ry a QV'ng h 15&;,._ 12d A stone is projected vertically upwards
b anqb 8‘ W tower with a velocity just sufficient to
Seﬂond;ne"& ' jon i€ f;’;"“ . Find the velocity of the stone with which it
hien! [(t)ed tg -9.8mis?) | (2]
i prOJEC™ Ans:'39.2m/sec

starts f,Om '” @ If a ball is projected vertically upward
Cageg ,  ay § B 40ms-!, find the time taken‘ t.o‘ attain the

gy, of '
dogy,, Moy, 4 82 €~ - 40.sm2 2
eC“%?fse u»j)ff padmum neigt. (9= 10 ) Ans: 45[92
o, '

N frg kP If a ball is thrown vertically upwards at

My ¢ § grsmane. 1 2 Y up

oy IOB*-‘?,{‘ grale of soms, find the time taken to attain the maximum

S, , _ -2 2

2 the . peight. (9 = 10MS ) [2]
G‘S\[

3 Secongs

X A ball is thrown vertically upwards at
+ b (r\p)+ '

( arale of 40 ms~2. Find the time taken to attain the maximum
i iy | 1ot 0210 i

g ot Ans: 4 sec

CoBlergfinn : - _ _
ce’era"o“(’fﬁmﬁ, BT Set D Q.No. 12 ¢ A ball is thrown vertically upwards

ec? ; with a velocity of 30m/s. Find the time taken by the ball to
[

¢
i

, | reachthe ground again. (g = 10m/s?) = - [2]
it has traveleg i ‘ Ans: 6 sec
ed in the 10gufs. 2070 Set D Q.No. 12 ¢} A ball is projected vertically upwards

0 m (i) 51 mirg
1 goes from oresz;

part of the jum
am is sl ot
etardation 2. 1%
y that the e f‘j

with a velocity of 40 m/s. Find its velocity and position at the
end of 3s. (g = 10 mis?). - [2)

. Ans: 10m/sec, 75 m

0. B069 (Set A) Q.No. 129 A body is projected vertically
Upwards from the foot of the tower with a velocity just
suffiient to carry it to 78.4m. Find the velocity of the stone
With which it is projected. (g = 9.8 m/s?) (2]
Ans: u=39.2ms™

. {963 (Set A) Oia QN 68 A ball thrown up: vertically
Upwards returns to the thrower after 6 seconds. Find ils

/ posiion after 4 sec. (g = 10 m/s?) (2]
12 g : Ans: 5 m below the highest point
A ball thrown up vertically return to

be thrower fter 6 secs. Find the velocity with which it was

p Zgn; trown up. 2
212) g . fogg Ol Ans: 30 m/sec
| A ball is thrown vertically upward

da .
the “SDeed of 4ms-". Find the maximum height reached and
ME taken to attain this height. . 2]

I
2 S 068 Ans: 'g'm; % sec
14 " K v .
,ﬂcﬂ”’ ! ‘ A stone is projected vertically upwards from

! th
e W"Mf e.f;m ?:f,the tower with a velocity just sufficient to carry it to
# pfoiecfed I?d \tge velocity of the stone with which it is
i g 57 e 2)
E R Ans: 39.2 m/sec
lﬁam ' ,/ 116:%?:: b A stone is dropped from a balloon at a height
$ec. Fing thOVe ‘h§ gr(_Jund and it reaches the ground in 6
& velocity with which the balloon was rising. 2]

Anc: 10ms™’

Ans:2sec

T—

BT

TTm—

16. [206 Mathomeics =

. %4 ano 5 9

thrower af(t)erse ool thfown Up vertically rey, N -

; seconds. Fing the velocity with ™S to th -~

fown up. (g) = 10 m/s?). "1 Which it wg =

- : [2 —~

17. tEhosfz Q.No. 5 b] A stone s projected vertically tf r\\;: 30 mlsel :

788400t of t'he tower with a velocity just Sufﬂcientptoafds fr.om i

m. Find the velocity of the sténe uh C'arry‘ll to [
projected. (g = 9.8 m/s?), Which it is

2
1‘8. [2058 QNo. 55 A body is projected vertically Wi‘t\f?: ?Ige|2 mis
of 98 ms', how long it takes to retyr ool

projection? (g = 9.8 ms-2) N 10 the point of

(2
4 Marks Questions

.

Ans: 2 sec

19. {2077 Set 1 Q.No. 8] A particle is projected up from the bottom -

of an inclined plane witb a velocity of 25m/s, while another is
dropped from the highest point to slide down the plane as the
same moment. If the length of the plane be 200 m and the
angle of inclination of the plane with the horizon is 30°, find
when and where the two particles will meet. (g = 10m/s?) [4]

. Ans: 8 seconds at 40 m from the top

20. [2076 GIE Set A Q.No. 13b] A particle is projected from the
bottom ug and inclined plane with a velocity of 20m/s while
another is dropped from the highest point to slide down the
piane at the same moment. If the length of the plane be 120

m and the angle of inclination of the plane with the horizon

be 30°, find when and where the two particles will meet.

(g = 10m/s?). 4]

. Ans: 6 seconds at 30 m from the bottom

21. [7076 Set B Q.No. 13b OR] A stone is dropped into a well and

2
the sound of its striking the water is heard in 4§ seconds. If

the velocity of the sound is 352.8 ms-', find the depth pf the

well. (g = 9.8 ms™?) Ans’ 78.4m

22. [2076 Set C Q.No. 13b] A stone is dropped from t'he top of a
tower 200 m high and at the same time another IS prOJSCtid
vertically upwards from the ground with a veloctty;250ms[4j
Find where and when the two will meet? (g=9.8ms?) ¥

4 Ans: 121.6 m from ground, 4(;6;

23. [2074 Set B Q.No_ 139 A stone is dr.opped from t'he t:;ﬁ)eded

tower 200m high and at the same time another is P

i ve
vertically upwards from thg ground. wgr;t’)éz
50ms!. Find where and when the two will meet’

is droppe i
24. [f073 Supp Q:No. 13b ORJ A stone e fime another 1S

a tower 200 m high and at thtc;es;zun .
projected vertically upwards formh 0 oD
of 50ms!. Find where and whe n

d, 4 $6¢
{g= 9.8 mS'Z) Ans: 121.6 M from grou”

25. [2073 Set C Q.No. 13Q y . 1 of th yhole

(9= 10ms?) Ans: 3125

tower and d

height. Find the height of the tower.

[4 .

ocity ©of -
g= 98 mS‘Z)W
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26. [2071 Oid Q.No. 14 a A stone is dropped into a well and the

2
sound of its striking the water is heard in 4 9 seconds. If the

velocity of the sound is 352.8 ms-'. Find the depth of the

well. (g = 9.8 ms-?) o 4["‘"]
ns: f

27. A stone is dropped from the top of a tower
200 m high and al the same lime another is projected
vertically upwards from the ground with a velocity of 50ms-'.

Find where and when the two will meet (g = 9.8 ms~2).  [4]
' Ans: 121.6 m from ground, 4 sec

28. A stone is dropped from the top of a tower
200 m high and at the same time another is projected
vertically upwards from the ground with a velocity-of 50 m/s.

Find where and when the two will meet? (g = 9.8 m/s?).  [4]

Ans: Two stones meet at a height of 121.6 m from the ground
after 4 sec.

29. 2061 Q.No. 13 bl A body falls from rest from the top of a
‘ 1
tower and during the last second it falls '2'% th of the whole

height. Find the height of the tower. (g = 10m/sec?) [4]
Ans: 31.25m

30. A body falls from rest from the top of a -

16t
tower and during the last second it falls 2% of the whole

height. Find the height of the tower (g = 10ms-2). [4]

‘Ans: 31.25 m
6 Marks Questions

31. [2072 Set E Q.No. 14 A body is projected vertically upward
with velocity u and t seconds afterwards another body is
projected similarly with the same velocity. Show that they

2_ g2
meet a height _4U_899.L

u t
"2

from the point of projection after

secs fram the instant of projection of the second

body. - G

5. [2071 Supp. Q.No. 12b] A particle- slides from the feg|

7. [2070 Supp. Q.No. 12 d A particle, projected from the botiom

C. MOTION DOWN AN INCLINED PLANE

2. [2073 Set C_Q.No. 12b] A parlicle slides down g SMogy,

inclined plane 10 m long and acquires a velocity of 1 \i
ms'!, Find the inclination of the plane. (g = 10 ms) m

3. [2072 et D QNo. 12d A particle slides down a gy,

inclined plane 10 m long and acquires a velocity 10\/_2 M1
Find the inclination of the plane. (g = 10 ms-?) [2]

nl 000
4. [2072 Set E Q.No. 12b] A ball is projected up a smooth Plang

with velocity 25m/s. If the inclination. of the plane (o the
horizon be 30°, find the velocity of the ball when it travels ,
distance of 22 5m. (g =10 m/s?)

Ans: 20 Misog

: 39.2\/3 m in 4 seconds down a smooth inclined: plang
Calculate the angle of inclination of the plane.[g = 9.8 mist|
Ans: g0

6. [2071 Set C Q.No. 12 c] A ball is thrown up an inclined p|anoe
with a velocity of 14.7 m/s. Where will the velocity of the bg

be 4.9 m/s? Assume that the inclination of the plane to the
horizon is 30°. (g = 9.8 m/s?) 7
Ans: 19,6

of a smooth inclined plane with a velocity of 19.6 m/s, is jus|
carried to the top in 4 sec; find the inclination of the plane to

the horizon and also the length of the plane. [g = 9.8m/s?, [2)
Ans: 30°,39.2m

8., [2070 Set C Q.No. 12 ¢] A ball is projected up a smooth
inclined plane with velocity 25 m/s. If the inclination of the
plane to the horizon be 30°, find the velocity of the ball when

it travels a distance of 22.5 m. [g=10 m/s?). (2
Ans: 20 m/s

9. [2066 C Q.No. 5 a] A body slides down ‘an inclined plane
39.24 m long and acquires a velocity of 19.6 m/sec. Find the
inclination of the plane. (take g = 10 m/sec?) @
Ans: 20.%

FORMULAE

1. Projected downward - )
vV =u?+2gsina - |
Vv =u+gsine-t

I =.ut+‘%"gsinozv~t2
2. Projected upward

V¥ =u?-2gsina -l

V. =u-gsina-t

I =ut‘—%gsinat2

2 Marks Questions
1. [2075 Set A Q.No. 12¢] A body is projected up an inclined
plane with a velocity of 25 m/s. If the inclination of the plane
to the horizon be 30°, what length of the plane will it cover

after 4 sec? (g = 10 m/s?) 2]
Ans: 60 m

10. [2065 Q.No 5 | A particle slides down an inclined plane 20m

long and acquires a ‘'velocity of 10\[5 m/sec. Find the

inclination of the plane (g = 10m/sec?). 2
Ans: 30'

1. A particle slides down an inclined plane 30

m. Iong and acquires a velocity of \/ 300 \/5 ms-". Find the
inclination of the plane. (g = 10 ms2), 2

Ans: 60°
4 Marks Questions

12. [2076 Set B Q.No. 135 A body slides down from rest from hé
top of a smooth plane of height 44.1 m and inclination 3
with the horizon. Divide the plane into three parts so thal e
body at the top of the plane may describe each part in equd
interval of time. (g = 9.8 ms-2) |

Ans: 9.8 m, 29.4 M on

A ng: 00‘, i




body IS projected up an Inclined plane
he inclination of the plane to the
he plane will it cover after 4
[4)

Ans: 20 me™'

731 A particle slides down from rest from the
gow h plane of height 1962 cms and Inclination 30°
p0la S Divide the plane into three parts so that a
of the plane may describe each part in

5 ms I

~ iy ol 25
: (290‘300 what length of t
N -

DA
4

N

by, £ e horzon.
Foc 0 e at the top

U, g

g PR 981 cmisec?) 4)

¥ | ual S 9 Ans: 436 cm, 1308 cm, 2180 cm
. - Questions| ‘
Partigyy . & .»‘;rk A Q.No. 15 OR] A body slides down a smooth plane

Wn N 12 is 100 m and height 20 m. Find (i) the velocit

a 8 ghose length 1S 100ma g y

N of hné? of he body when it reaches the bottom of thg plane, (ii) time
a"‘»’{;:h;: - ken by it to reach the bottom of the plane (iii) velocity of the

fhfownu & oy after 4 seconds. [g = 10 m/s? (6]
e Wil , a“!mf Ans: (1) 20 m/s (il) 10 sec (lil) 8 m/s

De i, EEDYNAMICS (CONTINUED)
T NEWTON'S LAW OF MOTION, IMPULSE

FORMULAE

) hy
€, Projecte 8
1 velocity of {05
1€ inclinalonoft:of
the plane.[p=1i§

T owardforce: B

i« oot e UPWard force: R = m(a + g)
;3 T;C:fde‘;ﬂ; A Downward force: R = m(g - a)
s, It the nGime=
fl° mpuisive force: F Almy) , @s m is constant

1, Momentum = mv
Change in momentum = mv — mu

m;v-—u[

Average rate of change of momentum = 1

i veloalyd eyt = dt
oms}.  |* Pinciple of conservation of linear momentum
N"’( my - MV =0

nif m‘V1+mV=(
own @ mv“f: 2V2 = (My + my) v
| dof fo5m%” Ma{ks Questions | .
ryn ool ' A body of mass 0.5kg and initially
‘: * *L s sublected 1o a force of 2N for 1 second. Find the
v pire?” %1 acquired during the second. 2]

10\ﬁ m/seﬁ 2 Ans: 4 ms™

¥
k

vy

ath wej
Weighs 98 N, (g=9.8 ms-2) A

Wi e - :
w L eyt ::; QNo. 12 A body of mass 0.5 kg and inifially at
0 \ﬁm‘ g Ject to a force of 2 N for 1 sec. Find the velocity
3 during the second, 21

Ans: 4 ms™'
frictionless

‘
" R07s S ) '
gstr{ % A cart is pushed on a
o he

00 plang wit

e S h an average f £ 20 ds. If

0" Cart i rage force of 20 N for 5 seconds.
W 0 mdsag; Velogiy "™ mass 50 kg is at rest in the beginning, find the
mae g7, Cquired by the cart. (2]

né? P Vil )

L L A TN Ans: 2 m/sec
e LAQN ;

A ; 2: 12¢| A uniform force of 150 N change the

Meter Der:e oA moving in a straight line from 300 to 350
5 cond in 2 minutes. Find the mass of the body. 2]

g o
Find the mass of an object which on -

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

Mathematicg
’ the m . Y
oarth woights 98N, (9=9.8 ms) 355 of an objeqy Which on
i 2]
[232(';1 s‘upp~ Q.No. 12¢] A bullet of Mass 25 Ans: 10g
5 ( lm/s penetrating into a tree trynk and is theng’;‘ Moving
restin 0.02 seconds. Fing impulse of the force o thgosgl:ntt[o
ullet,[2)

eo71 Sorc Q'm A body of mass 50 kg?sn?;l:;i:gs Frg L
certain height is brought to rest after striking the groundorj a
a speeq of 5 m/s. If the resistance force of the with
500 N, find the duration of contact, ground is

| 2
2070 Supp. Q.No. 1RI.A bullet of mass 25 gm Q'Ssvm"gszséé
m/s penetrates into a tree trunk and is then brought to rest in
0.02 seconds. Find the distance of penetration of the tree-
trunk, [zj
* Ans: 2.5

12070 Set C Q.No. 12 B A cart is pushed on a frictionlesns1

smooth plane with an average force of 20 N for 5 seconds. If

-the cart with mass 50 kg is at rest in the beginning, find the

velocity acquired by the cart. 2]
Ans:2ms’
2070 (Old) Q.No. 6 b A car of mass 1000 kg is brought to

rest by applying a breaking force of 2500 N. Find the

average retardation. _ 2
Ans: 2.5 m/s?

(2069 (Set A) Old Q.No. 5b] A bullet of mass 2 kg is fired from
a gun of mass 100 kg with a velocity 250 m/sec, find the

recoil velocity of the gun. (2]
Ans: 5 m/sec

[2069 Old (Set B) Q.No. 6d A car of mass 1000 kg is brought
to rest by applying a braking forces of 2500 N. Find the

average retardation. 2]
Ans: 2.5 misec’

A constant force of 10N acting on an object
reduces its velocity from 15 m/s to 5 mi/s in 2 seconds. Find

, 2]
the mass of the object. Ans: 2Kg

A bullet fired into a target loses half its

How much further will it

velocity after penetrating 6 cm. 2
penetrate? e

' w of motion hence
State Newton's second a | ¢

define a force. e
Find the velocity of a 4 kg shot thzt t‘:;'ihjg 4
penetrate through a wall 16 cm thick, the resistanc .
metric tonnes weight.

066 Q.No. 6 3

at the rate of 28 m ,
second? (g = 9.8 ms?)

of the earth on @ body i

The pul ind the mas
e to gravity s g = 9.8 misec”. FI" 12
acceleratl

of the body.

Ans: 56 misec

m ' ing under gravity
A body of mass 1kgls falling u o
2

1. What uniform force will stop !
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20. R064 Q.No. 6 4 Show hat Newton's second law of motion
gives the measurement of a force. . (2]

21. 2062 Q No. 6 ] A constant force of 10 N acting on an object
reduces its velocity from 15 ms' to 5 ms! in 2 seconds.
Find the mass of the object. (2]
Ans: 2 ky

22, [2074 Supp Q.No. 131 A shot of 2 kg Is discharged by a gun
of mass 400 kg with a veloclty of 800 m/s. Find the constant
force which would be required to stop the recoll of the gun in

!
13 sec
&4

Ans: 1280 N [4]

is then brought to rest by penetrating 30 cm into some sand.
Find the average thrust of the sand on it. (4]
Ans: 65 kg wt

24. [2072 Supp. Q.No. 138 A balloon is rising with a acceleration
I Prove thal the fraction of the weight of the balloon which
must be emptied out of the balloon in order to double the

4]

25. [2072 Set C Q.No. 134 State laws of motion. A body of mass
50 kg falling from a certain height is brought to rest after
striing the ground with a speed of 5 ms-'. If the resistance
force of ground is 500 N, find the duration of the contact. 4]

; Ans: 0.6 soc

26. [2072 Set D Q.No. 139 State laws of motion. Use Newton's

Law to define an absolute unit of force, (4]

{2072 Set E Q.No. 13p] State Newton's laws of motion. Prove

that Newton's second law provides the measurement of the

force, 4]

[2071 Set D Q.No. 13 5 A gun of mass 400 kg fires a shot of

o f
acceleration is g2l

27.

28.

mass 3 kg, with a velocity of 200 m/s, find the constant force.

! . .
J which- acting on the gun would stop it after a recoil of 2.5

meters. [4]
Ans: 180 N

29,

Test and is then brought to rest by penetrating 30 cm into
some sand, find the average thrust of the sand. [4]

L Ans: 55 kg wt.
30. 2069 (Set B) Q.No. 13 State Newton's laws of motion.
Stiow that Newton's second law gives the measurement of a

- force. o [4]
31..12069 Old (Set B) Q.No. 14a] A balloon is raising with an

. acceleration f. Prove that the fraction of the weight of the
.balloon which be emptied out of the balloon in order to

(4]
32. POG:&“Q.NO, 14 b OR] State Newton's laws of motion. Show
that Newton's second law of motion gives the measurement
of a force. 4]
33. (2060 Q.No. 14 b OR] A shot whose mass is 40 kg is
discharged from a 700 kg gun with a velocity of 140 ms-,
Find the constant force which acts on the gun would stop it

after a recoil of 6.4 m. (4]
Ans: 3600 N

- double the acceleration is m

23. [2073 Set D Q.No. 130 A mass of § kg falls 3 m from rest and -

34, [2069 G.No. 14 b A body of mass 1kg I8 falling under Orayi

- [2069 (Set A) Q.No. 13b] A mass of 5 kg falls 300 cm from -

07

at the rate of 28 ms !, What Is the uniform force tha (
2\, |Slr)) I
itin (1) 0.1 sec (Il) 20 cm (g = 110 ms=?). Instead of fall | gis
under gravity If the body- Is moving al the fate of 24 mg_J‘ o
along a horizontal line, what will be- the force r8quireq i
above two cases? ’ ul @
Ans: (1) 200 N (I) BO.N and (1) 280 N (1 oy FL
: im
36. [2077 Set H Q:No. 9] Define laws of motion. A gun of mass |t
matric tonne force a shot of mass 14 kg and recoj U é
smooth inclined plane, rising to a height of 1.6 m find th f
initial velocity of the projectile.. ) b Oln
. ' Ans: 400 fiae di |
36. [2075 GIE Q.No. 18] State Newton's laws of, motion, A force 12
equal to a weight of 1 kg acts on a bod_y continuously for 1, G
seconds and causes it to distance 10 m'in that time, fing the | s
mass of the body. oy ..
' Ans: 49 ky Jus
37. [2073 Sot C Q.No. 14 State Newton's Laws of Motion. A by | (9
of mass 10 g is fired from a gun of mass 3 kg with a velogiy i
300 kmh'. Find the velocity of recoil of the.gun. f Hr.
Ans: 1 Kmh" pl
h
- B. PROJECTILES *| g b
b B
1. Equations of Motion of a Projectile b
For the vertical molion, ’ ¢
vsinO=usina-gt !
and for the horizontal motion,
vV Cos 0 =ucos a b, L
2. Time to reach the greatest height
u sin \
te =5 \
3. Time of Flight and Range |
T 2u sin &
N 1y
u” sin 2a
R=""4
u2
4. Maximum horizontal range = E
- coc o U sin®
5. Greatest height: H = 2g
n,
2 Marks Questions|
1. [2071.01d Q.No_ 6 d A particle is projected at an angle 75° 0
the horizon with a velocity of 2943 cmisec. Find the range o
a horizontal plane. ‘ 2
- Ans: 4330.62 ";
2. If uand o be the velocity and angle 0 1
projection of a projectile, then find the time of flight. 2
Ans: ™ g




1 A projectile thrown from a point in
e comes back o the plane in 4 seconds at 5
10Nk s0m in front of the point of projection, Find the

0,0 )

V( L ection (9= 10m/s?) ]

) aO_N *‘)‘mw of projt PO .

of y “13 If R be the horizontal range and T, the
’Uo“ . T2 ,

Y ecil LA
ass 4 q ‘:gn 0 o fight of a projectile, show that tanc = 7R Where
i h [ dns ) - S

M g1 ] pesnge f prjecton U

“* o} i se A aNo.13b OR] Find the velocity and the direction

S | a L 4 e pojection of a shot which passes in a horizontal

s o m'f‘ S gecton just over the top of a wall which is 250 m off and

Doy g 1 mnih. (9= 98 mis?) by

0 Min fh:' _ . Ans: 70 m/s, 45°

“m L gory supp Q.No. 138 Find the velocity and the direction of

ne projection of a shot which passes in a horizontal direction
st over the top of @ wall which is 250 m off and 125 m high.

35 3kg . 1 lg=9.8 ms?) , o 4
) the Wil 2 ‘ Ans: 70 mis, 45°
gun for2 Set E Q.No. 13b OR] With what velocity must a body be

Miiaf projected at an angle of 45° from the top of a tower 65 m

high, if it is to reach a point on the ground 180 m from the
base of the tower. - 4]

-A% . Ans: 36 m/sec
:i 2071 Supp. Q.No. 135 A body thrown from a point in a

horizontal plane comes back to the plane in 4 sec at a
distance of 58.8 m from the point of projection. Find the

velocity of the projection. [g = 9.8 m/s?| 4
Ans: 24.5 m/sec

[ BOT1Set € aNo. 13 5 A stone is thrown horizontally with

velocity /2gh from the top of a tower of height h. Find
where it will strike the level ground through the foot of the
lower. What will be its striking velocity? [4]

Ans: 2h, 2@
- A ball is thrown by a

—
=3

player from a

heigh.t of 2 meters, at an angle of 30° with the horizon with a
‘(’;"Omty of 18ms-, is caught by another player at the height
| %04 meter from the ground. How far apart were the two

Players? (9=9.8ms2) . .

", B Ans: 18\/3 &
/ A ball is projected at an angle of 30

5 0the horizon ang land on the surface of height 10 m which
‘ o :/selzq\ﬁ m away from' the point. of projection. Find the
( ocly of projection and its striking velocity on the surface.
9=10 m/s?) 4]

4070 :
el e Ans: 20y2 m/s, 1076 mis

y and o f Find the velocity and the dlrechoq of
fight 8 juoledlon of a shot which passes in a horizontal direction
;% °1 Over the top of wall which is 250 m off and 125 m high.
(9=98 mis?) - 4]

Ans: 70 m/s, 45°

14. 2069 (Sat

15.

16.

17.

18.

19.

20.

21.

22,

23.

e,
T S

- Mathematics

2070 610 g4 i =
o Id the vejge _—

Projection of a shot whigh pagses in Oty and drection o

velocity of projectio‘n."(g =10 ms-)

‘ ' Ans: u = 25 gt
[2069 Oid (Set B) GNg 145 A ball is thrown from t;u‘e !.oxs) o a

buildipg towards a tall building 50 ‘\/5 m away. The initig)
velocity of the ball is 20 ms- at 30° above the horizonta
How far above or below its original level will the ball strike

the opposite wall? : [4]
Ans: The ball ;trikes the opposite wall 75 m below the original
; lavel.

[2068 Q.No. 141] The horizontal and vertical components of
the initial velocity of a projectile are U and V respectively. If R
be the range and the H the greatest height attained, prove

4H Vv =
that:F=U - : 4]

2067 Q.No. 141] Find the vélocity and direction of projection
of a shot which passes in a horizontal direction just over the

top of a wall which is 250 m off and 125 m high. (g=9.8ms-2)[4]
: t A
Ans: 70 misec, 45°

[2066 € Q.No. 149 A particle is projected with a velocity u. If
the greatest height attained by the particle be H, prove that
the range of R on the horizontal plane through the point of

, 2
projection is: R = 4\ / H G_g - H) -4

[2066 Q.No.14 b Find the velocity and direction of projection
of a shot which passes in a horizontal direction just over the

top of a wall 250 m off and 125 m high. (g = 9.8ms™) [4]
Ans: 70 ms™, 45°

Ilf R be the horizontal range and T-the time
T2 e
of flight of a projectile, show that tan o = %_R' where 9 is the

angle of projection. “[4]

A stone is-thrown horizontally with velocity
\/ 2gh from the top of a tower of height h. Find where it il
strike the level ground through the foot of the tower. What

et L : "
Il be its striking velocity? [
! : Ans: 2h, 2\fg_h

[2063 Q.No. 14 g A projectile thrown from a point in a

horizontal plane comes back to the plane in'4 sec. at a .
distance of 60m in front of the point of projection. Find the

o iection. (g = 10 m/s?). [4]
velocity of projection. (g ) Ans: 25 m/sec. '

662 G.No_14 b OR] If R be the horizontal range and T be

the time of flight of a projectile. show that

4]

2 . .
tan a = %‘% where a is the angle of projection
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24, If R be the horizontal range of a projectile
and h its greatest height.

/ R2
Prove that its initial velocity is \ [ 29 (h +TGF)' [4]

25. 2060 Q.No. 14 5 From a point on the ground at a distance X'
from the foot of a vertical wall, a ball is thrown at an angle of
45° which just clears the top of the wall and afterwards
strikes the ground at a distance 'y' on the other side. Prove

g 2

26. 2069 Q.No. 14 b OR] A particle is projected with a velocity u.
If the greatest height attained by the particle be H, prove that
the range R on the horizontal plane through the point of

2
projection is R = 44 / H (%’5 - H). | M

27. 2058 Q.No. 14 H} If R be the horizontal range and T, the time
T2 .
of flight of a projectile, show that tan o = %-R— where « is the

that the height of the wall is

angle of projection. (4]

28. If R be the horizontal range of a projectile

and h'is greatest height, prove that its initial velocity is
R? | | |
20 (h+ ) , 2
| '

29. [2077 Set H Q.No. 9 OR] A cannon ball has the same range R
on a horizontal plane for two different angles of projection. If
H and H! are the greatest heights and t1 and t2 are the time

of flight in two paths for which this is possible, prove that: [6]

a. R?=16HH!
1
b. R= 2 gtit2

30. 2077 Set | Q.No. 9 A stone is thrown horizontally with
velocity \/2gh from the top of a tower of height 'h'. Find
where it will strike the level ground through the foot of the
tower. What will be its striking velocity? 6]

Ans: 2h, 2/gh at 45° to the horizon
31. 2076 _Set B Q.No. 14 Find the velocity and direction of

projection of a shot which passes in a horizontal direction
just over the top of a wall which is 250 m off and 125 m high.
(9=9.8 ms?) [6]

- Ans:u=70m/s, = 45°

32. 2076 Set C Q.No. 15 If R be the horizontal range of a

projectile and h its greatest height, prove that its initial
R ,

29 h+-1—63)' (6]

33. [2075 GIE Q.No. 15 OR] A ball is thrown upwards at an angle

of 30° to the horizon and lands on the top edge of a building

that is 10\/§m away. The top edge is 5 m above the

throwing point. How fast was the ball thrown? [6]
Ans: 19.8 m/sec.

velocity is

34,

35.

36.

37.

38.

39.

40.

41,

42.

43.

[2075 Sot C Q.No. 14 OR] A particle is projecteq with
velocity u. If the greatest height attained by the parti|q be }a -
prove that the range R on the horizontal plane through lhé .

u? &
point of projection is R= 4 "\ /H(EE—H) A body 5 -

projected with a velocity of 9.8 m/sec and rises PO
height 2.45 m. Find the horizontal range. 6 [ 46

[2074 Supp Q.No. 14] With what velocity must aAEZ;,‘;'“bg
projected at an angle of 45° from the 10 of a tower g, |
high, if it is to reach a point on the ground 180 m frop, hek
base of the tower. | ANS: 36 mse "
[2074_Set B Q.No. 15 From a point on the groung y B
distance x from the foot of a vertical wall a ball is thrown a ;7
an angle ‘of 45° which just clears the top of the waj andf | 2

afterwards strikes the ground at a distance y on the gjhg, i

_ U x :
side. Prove that the height of the wall is x—g_y , o |

projectile and h is greatest height, prove that its velocity is 3

'\/29(“*%)- ' o ’ '

[2073 set D Q.No. 14 A projectile thrown from a point in
horizontal plane comes back to the plane in 4 secs a ]|
distance of 60 m from the point of projection. Find the|
velocity of the projection. (g = 10m/s?) [ﬁlr_

Ans: 25 misec |
2072 Supp. Q.No. 14] From a point on the ground a af .

distance x from the foot of a vertical wall, a ball is thrown al|
an angle of 45° which just clears the top of the wall and(.
afterwards strikes the ground at a distance y on the olher

side. Prove that the height of the wall is X_Xz—y : [
2072 Set C Q.No. 18] If R be the horizontal range of 3
projectile and h its greatest height, prove that its iniid

locity | R? . ' 1
velocity is\ [ 2g (h+16h . bl

2072 Set D Q.No. 15 OR] Describe motion of a projectie. A |

stone is thrown horizontally with velocity \ﬁ&l from the (09 |
of a tower of height h. Find where it will strike the [l f
ground through the foot of the tower and also find the stiki® |
velocity. ans: 2, 2yan 1]
[2071 Set D Q.No_ 14 OR] A cannon ball has the same % |
R on a horizontal plane for two different angles of project®" f
If H and H' are the greatest heights in two paths fof Who
this is possible, prove that: R2 = 16HH! . b
2070 Set D Q.No. 14] A projectile thrown form a poil
horizontal plane comes back to the plane in 4 sec. alm
distance of 60 m in front of the point of projection. Find lél
velocity of projection. (g = 10m/s?) Ans: 26 M5

T

(ind ]




™ r e
h ' D( 4 )
hop. 'ty M | .!.4 The horizontal and the vortical . Mathomay
f]z by 1 : . A Q.No._ ‘ . i 10, 2069 P e y s
4 Ony df‘,{“;f ?' 8! %r.il valocity of a projectile arg U and V., will dout;‘.oi uc A car g Moving af 36 K-t 34
\/“(\ o mt'r" qange and H, (he greates! helght attainod, prove O ls kinetic Onergy? - What Velocity
Of 9 2\ NI SR be (he 1™ 6 ' o
v “ g 1 - - [2
Zoma '"/Secg h_? ) - — (6] 11 %Calculatg the power of 4 An;;m\ﬁm'_!
Vtang, w Y (b) (U) g 300 kgs of water 10U  yerica gy o 0 a0l
% NE 70 7 9 9= 10m 57 ‘ al height of 4m iy 19 secs
Wha gy aNo. 14d If R be the horizontal range of 4 !
o I Vg e (SeL 2. ‘ M 2
from \ OCII}-:% \ # L‘;‘;r;h' and 0 is greatest hoight, prove that its injal " estlons ANS: 1200 g
on g M Wf P = 2. 12076 GIE Sot B G.No, 130R 80
the ,OU.;JO'-‘; - ol S 29 (h+ 1‘('5;) : (6] imping on the vanes of g wmdmiﬁ :\?e(r); :Lf-c(f)ﬂ zw:g s
%y In Kilowatt Is the en < Al What rate
. ergy arriving at the wind m:
a Ay g € wind mil|?
% Paing ¢, " K, ENERGY AND POWER Maximum mass of water that coyjg be pumpe; emat oo
ey, 2 m— ihough a vertical heightof 2.6m7 (g = fomgy -
rs ")e h .
op o ‘WakF x ———— Ans: 160 kw, 8400 kqs-'
a3 disranop Tag i W W=t® e 13. 2075 Sot A QNo, 735 OR) Define K. ang p.p- 2 by,
- X(}e beodly power Pa't =" ~ Prove that the change in the K.E. of a body is equal to the
= Wall g X\L X Enoray work done by the force, n

€ the hon‘zoma‘ T
N, prove thal irss&

le thrown from 5 g
the plane in ¢ g

L of projection i
{ S 2)

Ans: e

vint on the g
)l wall, a bal s o
the top of e’
distance y 01 ¥ A
X
is ;j% -
horizonld f?"-'?-":
" p(ove maf s |

;

Ji

= s
— (-3
o

o

z

°

o

1 o
i.  Kinetic Energy: KE = 3 mv®
i Potential Energy: PE = mgh

2 Marks Questions
] A car covers a distance of 50 m in 5 sec,
agains! a frictional force. If the power. of the engine is 400 w,
find the frictional force. 2]
Ans: F =400 N

2 A motor boat of 5 HP working at full

speed moves al the rate of 36 kmh-!, Whal is the resistance

of water 10 its motion? . 2]
. : ' Ans: 500 N
R076 GIE Set A Q.No. 12d| Just before striking the ground, a

mass of 2kg has a kinelic energy of 400 Joule. What is the
Velocity of the mass of that time? 2]

. Ans: 20ms™
* RO73 Set C Q.No. 12¢] How large a force is required to cover

adistance of 80m if the total work done is 800J7- (2]
Ans: 10 N

%72 Set E Q.No, 12q] Calculate the power of a pump which
¢an it 300 kg of water through a vertical height of 4m in 10

Secs, (g =10 m/sg)
. “ ‘ Ans: 1200 w
A car is moving at 36km/h, What velocity
Il double jtg kinetic energy? . 2]
' . Ans: 10\]5 m/s

03\3 Q.No. 64 A pump having a powér, of 294 w pumps water
Wwa e(rairale'()f 90 liters per minute. Find the height to which the
Staised. (9= 98 mis2, 1 litre of water = 1 kg) 2

961 Q.No. 5 b Ans: 20 m

of 3p° _
30° at 3 constant speed of 20 m/sec. If the frictional force

i , <
?OOON' Calculate the power developed by the engine.
=10 m/SeC7), 2)

Ans; 140 kw
: : A car covers a distance of 50m in 5 secs

Gainst friction °

8, find the frictional force, f
Ans: 400 N

o

(2

A car of mass 1000 kg. moves up an incline -

al force. If the power of the engine is 4000 .

14. [2075 Set C Q.No. 136] A bullet of mass 100 g is fired into a |

target with a velocity of 500 ms-'. The mass of the target is

4.9 kg and is free to move; find the loss of kinetic energy by

the impact. A 4

1. [2074 Supp Q.No. 14 OR] A bullet passes through two planks

in succession. Its initial velocity is 1200 m/s and it loses a

velocity of 200 m/s in penetrating through’each plank. Find

the ratio of the thickness of the planks, assuming that they

offer the same average resistance. [4]

. Ans: 11:9

16. [2074 Set A Q.No. 13b] A particle is allowed to slide down a

smooth inclined plane. Show that the sum of its kinetic and
polential energies is always constant throughtout its motion.[4] *

17. [2072 Set C Q.No. 13b OR] State the principle of conservation

of energy. Also prove that the sum of the kinetic and

potential energies of a moving body remains constant

throughout the motion. ' [4]
18. [2071 Supp. Q.No. 13b OR] A particle is allowed to slide down

a smooth inclined plane. Show that the sum of its kinetig and
potential energies is always constant throughout its motionl;[4]
2071 Set C Q.No. 13 b OR] Find the H.P. of an 'engin§ which
can travel at the rate of 144 km/hr up an incline gf 1in 200,
the mass of the engine and load being 15 metric tgns and
the resistance due to friction etc. being 15 kg weight per
metric ton. (g = 10 m/sec?). Ans: 160.83 [4]
20. 7071 Old_Q.No. 14 b OR] Define work, power and energy.
. Prove that the sum of the kinetic and potential energy of 2
freely falling body remains constant throughout the motion. t[h]
W@ A particle is slllde FiOWn a smog
“ '2 lined plane. Show thal the sum of its kinetic and potential
::ergies always constant throughout its motion. (4]

lanks
A bullet passes through two P
“ mm i s 1200 m/s and loses a

' ' initial velocity i '
in succession whose Initia e o
velocity of 200 m/s In penetrating each plankl« t*;l:; ofer "
of the thickness of the planks assuming tha o el
game average resistance.

19.
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23. [2070 (Old) Q.-No. 14 b 04 A shot of mass m is projected from
a gun of mass M by an explosion which generates a kinetic

energy E. Show that the gun recoils with .a velocity -

. 2mE ‘
\/ MM +m) ,
24. 2069 (Set A) Q.No. 13b of Define work done by a force.
Prove that the change in kinetic energy of a body Is equal to

the work done by the force. [

25. [2069 (Set A) Old Q.No. 14b od Define work and energy.
Prove that the sum of the kinetic ‘and potential energies of a
freely falling body at any instant is constant. ‘ 4]

26. 2069 Old (Set B) Q.No. 14b Of What do you mean by the
principle of conservation of energy? Verify its validity for a
body falling under gravity. [4]

27. 2068 Q.No. 14 b O If a force be a’bplied oﬁ the body, prove -

that the change in kinetic energy of a body is equal to the
work done by the force. [4]
28. [2067 Q.No. 14b OR] A bullet of mass 200 gm is fired into a
target with a velocity of 500 ms='. If the man of the target is
4.8 kg and in free to move, find the loss of kinetic energy by
the impact. Ans: 24,000 Joules [4]
29. 2066 'Q.No.14 b OR] A bullet loses 20" of its velocity in
passing - through .a plank. Find how many such uniform

planks it would pass through before coming to rest assuming

the retardation to be uniform. [4]

: 10
, ‘Ans: 105-

30. 2066 C Q.No. 14 b OR] An engine pumps 746 litres of water
per minute from a well through an average height of 60 m.
Find the horse power of the engine if 50% of the power is

wasted. (1 litre of water = 1 kg, g = 10 m Isec?) [4]
: Ans: 20 HP
31. 2065 Q.No 14 b OR] State and prove the Principle of
Conservation of Energy. , 4]

32: 2064 Q.No. 14 b OR] If a force acts on a body, prove that the
change in kinetic energy of a body is equal ta the work done

by the force. ' [4]

33. An engine pumps 746 liters of water per
minute from a well through ‘an average height of 60m. Find

the horse power of the engine if 50% of the power is wasted.

(1 liter of water = 1 kg., g = 10 m/s?) B 4]
Ans: 20 HP

34. [2061 Q.No. 14 b OR] State the principle of conservation of

energy. lllustrate it with the consideration of a body sliding
down a smooth inclined plane, 4]

35. [2058 Q.No. 14 b OR] "The change in kinetic energy of a body
is equal to the work done by the acting force". Prove this
statement. M4

36. [2057 Q.No. 14 b OR] Define work, power and energy. Prove
that the sum of the kinetic and potential energies of a freely
falling body remains constant throughout the motion. [4)

'

6 Marks Questions oo

37. [2077 Set 1 Q.No. 9 OR] Define energy. State Principy,

38.

39,

- 40.

a1.
~ energy with examples. A shot of mass 'm'is projected from 3

42.

43.

45.

~move in the direction of the bullet and is embedgeg i

velocity of 200 m/s in penetrating through each piany Fing

v'b. A particle is projected With -a velocity of 49'fn/s,' él an

» !m 800 kg of air, movihg at 20 mis,

) ‘1'

conservation - of, energy. Also'.prove that -the Sum h |
Kinetic and Potential energies of a ,falllng'.bogiy' Jremain: »

conslant.throughout~the_.m‘ot'io'n.v Y @ 6
with velocity 'u' strikes a block of mass,'m' which freeIng |

2076 GIE Set A Q.No. 15 OR] A bullet of mass !y ow
o

[ |

Show that the loss of Kinetic Energy is 2 Mem @ ol

[2076 Set C Q.No. 15 OR] A _bu}Iet passes through wo Plang [ 49-
in succession. [ts initial velocity s’ 1200 m/s ang it loseg

the ratio of the thickness of the planks, assuming-hy o
offer the same average resistance. : q
: Ans: 11 ‘9

[2075 Set B Q.No. 15 =,

a. A rocket expels gas at the rate of 0.4-kg/s. If the velogit
of the gas is 400 m/s, what is the force produced by yy, | |- /
rocket? .

angle of 30° to the horizon, find the time of flight ang
range. ' .

c. A pump having a power of 392 W pumps water 3t the
rate of 100 litres per minute. Find the height to which
water is raised. (g = 9.8 m/s?, 1 litre = 1kg) B

Ans: (a) 160 N (b) 5 sec, 212.18'm (¢)24m

[2075 Set C Q.No. 15 Define kinetic energy and potential

gun of mass 'M' by an explosion, which generates a kinetic
energy E. Find i) the initial velocity of the shot ii) the velocity
of the gun. - (6]

[2mE / 2ME
. Ans: (0 [ i + ) O\ Wi + 0
(2074 Set B Q.No. 15 OR)] Define energy. State principle of
conservation of energy. Also prove that the sum of the kinetic
and potential energies of a moving body remairis constanl

throughout the vertical motion, 6

[2073 Supp Q'No. 18] State the principle of conservation ol

energy. Also prove that the sum of the Kinetic and Potentid

energies of a moving body remains constant throughout the
motion, [

Imping on the vanes of a windmil every second. At what rale
in kilowatt is the energy arriving at the windmill? What is the
maximum mass of water that could be pumped each second

through a vertical height of 2.5 m? (g = 10 m/s?) 4
Ans: 160 kw, 6400 kg

2072 Supp. Q.No. 14 OR] Define kinetic and potentid
energies of a body. Prove that the sum of the kinetic and 1
potential energies of 3 freely falling body remains constar!
throughout the motion 61

[2072 Set D aNo. 7§ Define energy. State principe

conservation of energy. Also prove that the sum of the kinét®

and potential -energy of 3 moving body remains const"
throughout the motion. g




Mathematjcg

2074 Supp
Find the feasibje . o

the inequalitieg 3 +4

—74 Define potential energy and kinetic  4q,
71 o8t 04 prove that the sum of the K.E. and P.E. of

. €gion determ
T ;nq al any instant is constant, Bl 11, Gorasera a YS2,05y<4 e, S7etermmea by
e » - RO SO A GG 7ag) Detyi e . LA
g ree’ 5aNo. 14 01 A bullet. of mass 20 g Is fireqd . T 0. 164 Determine 9raphically the ey
) 9"' ~lo a suspended stationary wooden block of ,, S quality x- 3y < 3, n set
mfifm'a,w ih a velocity of 200 m/s, What Is the common ' 'W Shade the feasible req; 4
g wit . Constraints: fegion under

mass ( the bullet and the block if the bullet is embedded NS 2x +y <40, x + 2y <50, xy >0 ]
*"'J‘ﬂ:;o biock? Find the loss of KE. by the impact, '™ Wiite the procedure of solving a 2
it 'O e . [6] Programming problem by the graphical methog. e e

ot Ans: 10 misec, 380y 14 WCQ.NQT;;.] Find the vertices of the feasible reg;
-6t B) Q.No. 142 04 A car of mass 2'000 kg moves up under the constraints: 3x+2y < 48, x#y<20: %, y5 0 region
nclined plane at an angle 30° to the horizon at a constant - ' ‘Ans: (0, 0), (18, 6), }a!{;z)'and (0 2[31
coed of 20 mis. If the frictional force is 2000 N, calculate the 15+ 2073 SetD Q:No. 164 Find the feasible region determineg b;
power developed by the engine (g = 10 m/s?). (6] the inequalities: 2x +y <8, x +2y < 10 X,y 20, 2

Ans: 240 kw  16. (2072 Supp. Q.No. 164 Find the vertices of the feasible

region determined‘by the following inequalities:

fcg% {4, [T6. LINEAR PROGRAMMING

P, . 2x+y<8,x+2y<10andx, );\2 0.(0 . 2]

; ns: (0, 0), (4, 0), (2, 4) and (0; 5)

Velociy o ‘49 ' |A. GRAPHICAL METHOD 17. (2072 Set C Q.No. 16a] Shade the feasible region for the

1 the time o M 2y F—"The inequality contains < or > sign, dotted line is used constraints x +2y <7,x,y >0 : [2]

et | o represent the boundary fine as it s not included in the 18. [2072_Set D Q.No. 16a) Draw the graph of the inequality:

2 W pum, solution set. - - M —3<hy 2
. PS Wale 7, 2. lfthe inequality contains < or = sign, dark (bold) line is X=osx-y.

19. 2072 Set E Q.No. 163 Determine' the feasible region
bounded by the following system of inequalities:
X+y<6,2x+y=8,y>0. 2l

‘ind the heighi p
ltre = 1kg) i
) 5 sec, 212.18m(cj)u

used to represent the boundary line as it is included in
the solution set.

3. Mathematical Model of Linear Programming Problem

© Energy and e The linear programming problem can be written as 20. [2071 Supp. Q.No. 163 Determine graphically the solution set
S 'm'is projecedind | Optimize (2) = ax, +bxa < - :
> M 1S projected ptimize (z) = axq +.bxz + ¢ (objective function) ofthe inequalty x—5y <5. - 2

subject to the set of constraints i v
81X + 812X (<'Or < or > of =) by : 21.
821Xy + 822X, (< OF < OF > or =) by ‘

The non-negative constraints

ich generates akie:
the shot i) the ve:

[2071 Set C Q.No. 16 a Determine the feasible re'gi‘on of the
following system of inequalities:
2x+y <8 x+2y<10,xy>0 ; 2]

W |

% 5 X 20,% 20 22. 671 Set D GNo. 16 3 Deterrninfe g(apr?if:ally the feasible
State picge’ 2 Marks Questions| . L . region determined by the following inequalities:

o of the - I Find the vertices of the feasible region I+ dy <24, x22,y2 1 | ‘[2]

;he ;‘;”; s 05 determined by the constraints 3x + 2y < 24, x +Y €20, . oSG, 16 @ Determine graphically the solution

! P x20.y20 2 set of the inequality: 2x - 3y <6. 12

[2070_Set C_Q.No. 16 a| Draw the graph of the following
| | 2

inequalities: 3x +4y < 24, 0<y<4,0sxsT7.

[2070_Set D_Q.No. 16 a Draw the graph of the following
' @

* U6 GIE St A Q:No. 162 Shade the feasible reason under ”
a’ﬁ'f‘f the constraints x +y<6,x<4,y<4 xy=0 2]

' Find the feasible region determined -

ant thio%d : = .
t , by the following inequalities; x +y <6, 2x+y 28,y 2 0 [ jnequalies:x+y <6, 2x+y28, y= 0 ible. region
Coa0FL 4 Ro : i ion QNo. 16a Shade the feasible reg
g 42 In graph'shade the feasiie BO% - z6. E0RD (Sl A B L s 3 + 2y € 12
o A UNder the constraints 2x +y < 40, x + 2y <50, 20,20 (4 getermined by the following  inequalites: 2
con®nd" |8 Brsa - . teasible region ey <5 %y20 e
mill? e £t C Q.No. 164 Graphically shade the fea ol il 764 Shade the feasible region
ped e e constaints x + 2y < 7, x — y <4, %,y 20, 1A 57, oes_(set B) ok liies: x+2y 10, x +y £ 6,
s’ o, | 8 G GNo 7eq Find the feasible region graphicaly  getermined by the Inequaies 2
160 K1 " Gelermined by the co _x<4 1sx<6[2 x,y 0. dby the
nstraints y, x>0,y - X <4, i If plane represented b y
C 3{:1-6 aﬂd;:, ' Find they feasibleyregion determined by 28, lthermme the half p p 2
o KiN°™ gt the inequaiit 0 (2. inequality y —x 21~ 2
Tl Qualiies x +y <6, x-y>-2, x20, y20. ically: x—y < 0andx20
ma {,! ' Determ?ne graphically the solution sel 59, 067 QNo. 3 Solve graph! th):a ha”y plane given by the
m,oiple " Fx+y29 550 Y20 (2] 5. Determine 2
te P ok ' _ ' ion bounded by inequality y 2 —X. . 2
e’ Shade the feasible regio ically: y 2 2x—
e’ X4YS6xy20 2 a1, Solve graphically:y 2 2x =
)
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32. Determine the half plane given by the
inequality. 2x - y < 2, graphically. 2]

33 Solve graphically: x >y and x> -y 2]
34, Graphically show the solution of x-y-3>0. (2]
35. Determine the solution set of 2x-1>dx+ 3 [2]

Ans: x < -2
36. Determine the half plane given by the
inequality 2x -y < 2. (2]

37. [2057 Q.No. 3 Find the solutioh selof dx +3>2x-1. |2

Ans: (x:x »- 2, x & R)

38. Graph the half plane given by: y -x>1 (2]

,

39. Find the maximum and the minimum values
of the objective function F = 16x — 2y +40 '
subjected to 3x +4y <24, 0<y<4,0<x<7. |4]

. Ans: Max: 152 at (7,0); Min: 32 at (0,4)

40. Find the extreme values of the objective

function 10x + 15y subject to constraints:

X+2y<25,2x+y<20,x23,y>4 (4]
’ Ans: Max.: 200 at (5, 10); Min: 0 at (0, 0)

41. How does a linear inequality differ from the

‘ linear equation? Determine‘the maximum -and minimum
value of the function d(x, y) = 16x — 2y + 40 subject to
x+4y<24, 0<x<7,0<y<4 4]

! " Ans: Max: 152 at (7,0); Min: 32 at (0,4)

42. 2065 Q. No. 14 bl Determine the extreme value of the
functions F(x, y) = x +y + 100 subject to the constraints:

y-x>1;y-x<dand 1<x<6 [4]

: : Ans: Max. 116

43, Graph the following systems of inequalities
and find the vertices where they exist: .

x+2y<20,x+y<16,x>0 (4]

Ans: [(16, 0) (12, 4), (0, 10); region is unbounded)
44, Graph the following system of inequalities to
~ find maximum and minimum of the objective function
F=16x-2y +40; 3x +4y<24,0<y<4,0<x<7 [4]

Ans: maximum value of F = 162 at (7, 0) and minimum value of

, F=32at (0,4)
45, Maximize: F = 50x"+ 15y, subject to

Ans: Max. value of F = 1250 at (10, 50) and Min, value of F = 0 at
(0,0)

46. [2061 Q.No. 14b] Maximize and minimize the function

. F = 34x + By subject to the constraints x +y > 1, x +y < 6
~and1<x<3 [4]

: Ans: Max. value of F = 120 at (3, 3); Min. value of F = 34 at (1, 0)
47. Maximize and minimize F = 10x + 15y
subjecttox +2y <20, x +y < 16,0> 0,y >0 4

Ans: Max. value = 180 at (12, 4); Min. value = 0 at (0, 0)

48. [2059 Q.No. 14b Maximize and minimize the function

F(x,y) =9 +7y

Subject to constraints x +2y <7,x-y <4, x>0;y>0 [4]
Ans: Max. value = 52 at (5, 1) Min. value = 0 at (0, 0)

40, [2080 QNo. 14l Maximize and minimize (e ity
Fos Do a0y wubject to conslrainley - x = f,y -,
e x v
- / , M
Al Mak, valus = 368 a1 (B 8)  Min, Valie = 154 a |
80, (2087 Q.No, 140] [ Ind the axdiome valies of (he fingy, (,'(:) :
y) dalinad by G(x, y) = 10x + 16y over the uonvey ""Wu«u'.
given by the Inequalltion. - x v 2y = 20 # vy m

X=(yz0
Ansl Max, valueg = 100 at (12, 4)  MIn, Vllug,- T 0

61, 2080 Q.No. 14b] Maxdinlza and minlmize fhe iy,
F(x, y) = fx 1 7y, ‘
Sublect to conatialntn X + 2y £ Fix -y = Ak =0y« () 1

6 Marke Questions

62. 2074 Set_A_Q.No, 18] A nmall Indunty  manificy,
nacklaces and bracolets, Thy combined numbar of nackjy,
and bracelots that It can handle por day I8 nol more thay g,
Each bracelol (akes 1 hour of labour (o make ouch
necklace takos a hall hour. The total number of houry
labour avallable does not axcoad 10, 1 tho profit on
necklace Is Rs, 80 and the prolit on the bracelot s Ry, )
How many of oach product should bo produced daly

maximize profit? : ' [6)
Ans: U and 16

h;“

-

B. SIMPLEX METHOD

L]

X +y<60,5x+y<100,x>0,y>0 4]

FORMULAE ‘

Summauy of the Simplex Mothod (Maximizution)

1. Convert the constrainta to oquations by ndding slack
variables. ,

2. Creato the Initial simplex tabloau.

3. Locate the most negative ontry in the last row. The
column for this entry Ia called tho entering column, Il
ties occur, we can use any ono column for plvol column,

4. The departing row corresponds to tho smallest non-

b,
negative ratio ;‘fl - Itall entries in the entering column are

0 or negative, then thore is no maximum valuo.

For tles, choose olther ontry. The oloment In tho entering

column and departing row Is pivot,

Use elementary row operations to make pivot 1 and al

other entries in the entering column 0.

6. Ifall the entries in the last row are non-nagative then tho
optimal solution is obtained. |f not, repeal step 3 105
until the entries in the last row aro all non-negative,

The Simplex Method (Minimization)

A LPP of minimizing the objoctive function must have
the constraints in the form of = . Wae solve minimization
problem by converting it Into maximization problem and
use the method stated above.

A minimization problem in standard form Is
S Z=CiXy + CaXa 4 ...+ CpXg, (objective function)

subject to the constraints

Xy + @1Xz + .0y + Bk = by

Bx1Xy + QppXo + ... + AnXn 2= by

.(ﬂ

'
i

—_

L ad

Qi Xy + AupXy + ... + BrnXpy & by,




‘""s 'urha.
po%e,
: Y —
; 6) M N
Va, M, e 2T, m
u 'V.' Wi -:1.2...
| o g of (h“; N B wite the augmented matrix
S the R UL an  an ain by
Y S o, w @ . G| b
by | i ! :
) g .L o Ami 8m2 am b
min%' W o G .. Cn 0
iy, Y — —
Mizg [h“:' j1: Find the ranspose of the matrix A,
Ez{. step ™ ay  an am Cy
IS 4.')“ a2 822 am | €2
2, ae | |
™ |8y 82 mn Cn
)du 3 b] bz' bm 0 '
) nS&y Man ¢ 1 step IIl: Form the dual maximization problem as follows
Ve bt
i Umbe,' C«_\ﬁ Maximize: W = biys + bay2 + ... + bayy
*Mo Mo Q?} subject 10 '
lo ”'ake 3:5( ays +azy2 + o t amiym < Cy
UMb, ) ;%! auyy + 8zY2 + - ¥ @MY S Cp
e Co ; ,
: he PO ays + @2 + - + BmaYm < Cn
fa(:eje;,-w wherey 2 0,i=1,2...m .
Prodycey & Step IV: Apply the simplex method to the dual
maximization problem. The maximum value of w will be
sy || e minimum value z. The values xi, X ... Xy will occur in
gy last row of the final simplex tableau. ; '
~—— ‘ ’ ) y
& Marks Questions _ : ,
- . [2075 Set B QiNo. 173 Using the simplex method, maximize
) p=x+3y subject to constraints
addngsa | XYSAX-y<1,x20,y>0. [4]

Ans: Max.p=12atx=0,y=4

6 Marks Questions| : g
L o7 Set 6 GNo. 12 Using Simplex method, maximize

st row. T

jcom | Z= 3¢ + By subject to constraints 3x + 2y < 18, x <4,y <6

vot col” andx y> ,

sl 12l - , 6
_ . Ans: Max.Z=36atx=2andy =6

oot | Using Simplex method, maximize

. 2= 50x1 + 80x, subject to constraints ‘

g enle™ X1+2% <32, 3x4 +4x, <84,%x1>0, %22 0. [6]

P s Ans: Max. Z = 1480 gtxfo,y=6
ks | 076 GIE Set A Q.No, 13 Using Simplex method, maximize:
Z‘14“43’5"Ubie<‘3lt02x+ys3,x—-ys 1,x20,y>0 [6]

I

4 1
Ans: Max:z=ZOatx=3‘andy=3

" R076 GIE Set B Q.No. 18

I

Using Simplex method, maximize
X +45y subject to x + Jy<21,2x+3y <24, %, y2 0[6]
: o76$etBQN . Ans:Max U=345atx=3,y=6
) :No. 18] By Simplex method maximize
“’15X1 + 10)(2 . '

Subject o 21 +xp < 10, x1 + 3%, < 10: 1, %22 0. 6]
“Ans: Max. F=80 at x,=4, X2 = 2
T 19 Salve by Simplex method: Maximize

X2Subject to x1 +2x, < 6, 4x; + 3xz < 12, X1, X2 2 0.[6]
Ans: Max. z=21atx,;=3,x,=0
= Ox; . 18 Using Simplex method, maximize
" Subject to 241 + x; < 8, 4x1 + 3x; <18; X1, X2 2 0.[6]

j
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10.

1.

12.

13.

14,

15.

16.

17.

18.

19.

 subject to xi +2x2 <6, 4x1 +3x2 €12, x1, x22.0.

20.

21.

22.

'|2o72 Set D Q.No. 18] Using Simplex method, find the optimal

m‘

Mathomatjcq
Ang: 345
2075 Sot A _GNg 18 USi:g; M"’X- "= 3 at 4andy, =
- - Simple 1%
U= 26x+ 45)‘ SUbjOC! to x P8 methOd, Maximiz

' Jy<24 y
20 B Sot A m— An.: Ma U= ' y 2 0 [6]
T8 Sot C Q.No. 13 Using the Simpl;x m;‘t‘:bm”'y.a

W=3y 4 2y subject to 2x + y2 ‘

A 20 N
ns: Min. Wss= 44
2074 Supp_QNo_ 78] Using .g 3o 3-5)
— sing - Si , "
P = 50x1 + 80x, | mplex Mmethod, maximize

Subject 1o x1 +2x, < 32, 3x1 +4x, <84, 1,20 [Gj

; Ans: Max, p = 1480
i P atx,;=20,x, = ¢
[2074_Set A Qe 18 OR] Use the 'simp_lexrmetho:i to

maximize P = x +y

subject to constraints X+2y <6, 3vx +2y <12, 20, y>0

(6]

. 9
Ans: Max. P =gatx=3, y=*§

[2074_Set B_Q:No. 18] Apply simplex method 1o maximize

Z = 5x + 3y subject to 2x +y<40,x+2y <50;x,y>0. 6]

_ ‘Ans: ng.z=110atx=10andy=20

2073 Supp Q.No. 1g) Apply Simplex method to maximize

z=15x1 + 10x2

subject to 2x1 +x2 < 10, x1 +3x2 <10, x1, x2 > 0. - [6] -
Ans: Max. z = 80 at (4, 2)

{2073 Set C Q.No. 18] Maximize z = 5x1 + 7x2

subject to 2x1 + 3x2 <13, 3x1 + 2x2 < 12; x1,x2> 0 by simplex
method. . (6]

Ans: Max.z=31atx,=2,x,=3
[2073 set D Q.No. 18] Using the simplex method, maximum
z= 15x1 + 10x2

subject to 2x1 + X2 < 10; x1 +3x2< 10; x1,x2 2 0. 6]
Ans: Max.z=80atx;=4,x,=2

[2072 Supp. Q.No. 18] Using simplex method, maximize
z=5x+3y

subject to 2x +ys40; x+2y<50,x,y20 _ 6]
Ans: Max.z=110atx =10,y =10

R372 Set € QNo_ 18 Solve by Simplex method, the LP
problem to maximize z = 7x + 5y

; . 4y +3y<12,%y20. (6]
SUbJeCt’to X+2y< B, 4% 0§ )ll\ns: Max z = 21 at (3, 0)

IBNEIRIBIIRIEE BRI DR

solution of z = 7x1 +5X2
(6)

Ans: 21 at (3,0)

2072 Set E_Q.No. 18] Using Simplex method, Maximize
F=5x-23y §
subject to 3x + 2y <6, i

@m Using the simplex method, maximize

p = 4x + 5y . "
SUDjeCt o Ans: 36 l(‘ (5', 3)
simplex method, Maximize

_x+3y2~4,x,y20

x+5y <25, 6x +5y <45, x20y

[2071_Set C Q.No. 18] Using

f=15x1 +10x2,

' (6]
subjectto 2x1 + X2 <10; x1 +3x2

<10: x1; x2 20

(T T T TR — 1]

|
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Ans: Max, f = 80 when x,= 4, x,= 2
23. 2071 Set D Q.No. 18] Using simplex method, maximize
U=25x+45y

subjectlox +Jy < 21, 2x +3y <24, x,y20 [6]
Ans: Max. U = 345 whore x = 3, y= @

24. [2070 Supp. Q.No. 18 Using the simplex method, maximize
P=20x+30y

subject to constraints 2x + 5y < 20, 2x+y < 12,x 2 0, y20 [6)
Ans: Max P = 160 when x=5 y=2

25. [2070 Set C Q.No. 18 Using Simplex method, Max, z = 5x1 + 7x2

subject to 2x1 +3x2 S 13; Ix1 + 2x2 S 12, x1,x2 2 0. 6]
Ans: Max. z=31atx, =2, x,=3

26. [2070 _Set D _Q.No. 18 Using Simplex method,
Max. P = 50 x1 + 80x;

subject to x1 +2x2 s 32; 3x1 + 4x2 < 84; x1, X2 2 0. 6]
Ans: Max. P = 1480 at x, = 20, x, = 6

27. 069 (Set _A) Q.No. 18 Using simplex method,
Maximize Z = 7x1 + 5x3

subject to x1 +2xz S 6; 4x1 +3xz < 12: X1 x2 > 0 (6]
Ans: Max. Z = 21 when x; =3, x, =0

28. [2069 (Set B) Q.No. 1§ Using snmplex method, maximize |

Z=Tx1 +5% (6]

subject to: x1 +2x2 < 6, 4xy +3x2 < 6, X1, x22 0
Ans: Max. Z = 10.5 at (1.5, 0)

“17. COMPUTATIONAL METHOD .
A. NUMBER SYSTEM
UM )
Number System in Different Form
Decimal Binay ‘| . Octal __Hexadecimal' .
; 0 0000 0 ' 0
1 0001 1 A
2 0010 2 2
3 0011 -3 3
4 0100 4 4
5 0101 5 5
6 0110 6 6
7 o111 7 7
8 1000 10 8
9 1001 1 9
10 1010 12 A
11 1011 13 B
12 1100 14 c
13 1101 : 15 D
14 1110 18 E
15 1111 17 " _F
3 due 0
1. [2077 Set G Q.No. 10| Convert the hexadecimal number 27A
to binary number. 2]

Ans: 1001111010,
2. [2077 Set H Q.No. 10] Convert the binary number 10110010

to hexadecimal number. [2)
Ans: 82"
3. [2076 GIE Set A Q.No. 165 Convert the hexadecimal number
34E 6 into binary form. - (2]

Ans: 1101001110,

e

.10,

1.

12.
13.
14.
‘15.
16.
17.
18.
19.
20.

21.

22,

[2076 GIE Set B Q.No. 16b] Convert hexadecimal NUMbgy
12DB1s to decimal form.

2
Ans: 100101101101[1]
[2076 Set B Q.No. 16b] Convert the decimal number 31923

Into hexadecimal number: P
Ans: 7CB3,,

[2076 Set C Q.No. 16h] Convert hexademmal number 81 A
into Octal number. - v
Ans: 4032,

2075 GIE_Q.No. 16 Convert the Octal number 2064 iny

bmary form. 2

Ans: 10000110109,
[2075 Set A Q.No. 16b] Convert the hexademmal numera|

ABS16 to decimal form. B EL S |
Ans: 2741

[2075 Set C Q.No. 165 Convert the decimal number 452610 to
hexadec;mal form. [
Ans: 11AE,,

(2074 Supp Q.No. 16b] Convert the decimal number 3058 to
hexadecjmal form. . %o ]
Ans: BF2,

[2074 Set A Q.No. 16b] Convert 2B11s into the binary number.[2)
Ans: 1010110001,

2074 Set B_Q.No. 160 Convert the hexadecimal number

22F 15 in to binary form.- B [2)
Ans: 1000101111,

(2073 Supp Q.No. 16b] Convert the decimal number 7593 into

hexadecimal form. - ‘ (2]
Ans: 1DAS,

[2073 Set C Q.No. 16b] Convert the octal number 143g into
hexadecimal form. [2)
Ans: 63,

2073 Set D Q.No. 16b] Convert the decimal numeral 3058 to
hexadecimal form. 2
Ans: BF2y

2072 Supp. Q.No. 165 Convert the decimal number 1503
into hexademmal form. 2]
Ans: 5DF1I

2072 Set C Q.No. 168] Convert the decimal number 3159 into
hexadecimal form. 2
Ans: C574

2072 Set D Q.No. 1T;| Convert hexadecimal number 70A16
into binary form, [

Ans: 11101010,
2072 Set E Q.No. 161 Convert the decimal numeral 1503

into hexadecimal form. 2]
Ans: 5DFy -
2071 _Supp. Q.No. 16b Convert the binary - number
10100011000z into the octal number. 12
Ans: 2430
2071 Set C Q.No. 16 B Convert the decimal number 256710
to octal form. ' 2
Ans: 6007s
2071 Set D _Q.No. 16 B} Convert the hexdecimal numbef
AB516 to the decimal number. 2
Ans: 2741

il

¢ @ =




~ |
Ny
b
ey,
v %,
on " 16_ Convert 1100112 to the decimg]
€t w70 SUPR QNe. LU
QC,m .,{1" 70 K [2]
3!%‘ mmmr ' . Ans: 51
on X ) V’Ef@ Convert the decimal numeral 1503 to
Ry e e -
g, [ | form. ‘ 12
e%&lr 4 pexadecimd . Ans: 5DF,,
" N —=Gno. 161 Convert the decimal number 3058 to
&g e r
cimal form. O 2]
Cly Ny & neradecima " Ans: BF2
"4 a.No. 160 Convert the octal numeral 3733 into
- §Y)

t th A o |
) ng., dacmal form.
hey ) o Ans: (2011),,

0., Foss Set B) Q.No. 16b] Convert the hexadecima[ numeral

. 2£48 into decimal form. N 12
N Ans: (11851),,

i .
l .
W '

J[& BISECTION METHOD

into the bin 011 True error = + (True value.—~ Approximate value)
@ | 2. Absolute error: Ex = [X = X4 :

En X=Xy

.| 8. Relative error: Eg = X = X ,X¢O

- 100 |X — X4|

4. Percentage error: Ep = 100 Eg = X] , X#0

Ans: oty
il be(w“;f" 5. We stop the process of bisecting the interval [ax, b in
Umber 755z one of the following three cases. v S

f| 1 Maximum number of iterations allowed.
i. When f (x,) = 0. ’

li. When m%ﬂl

tolerance.

al number 144 <&, where ¢ > 0 is the pre-aés’_ignéd error

i

2073 S .
Apply successive bisection r?]ns' g

find the root of the equation x3 6thod to

- 4)( - 1 = H
and 2 correct to two places of decimal, " g between[ 41]

R (" Ans: No root ]
N _ es betw
2072 ST D Qo174 Using e iserion e
- root of the ‘equation x2 + X=4=0in(1 2) correct to ty
places of decimals. o i [4(;

i ' 5 Ans: 1,
9. [071 Supp. Q.No. 173] Find the solution of x2 - 10 = 82&:5

the bisection method with 3 = 3 b=4ande=001. 4]

, _ g% -~ Ans: 316212
10. 2070 Supp. Q.No. 17 a| Use the Bisection ‘method to find the

solution of the equation x - 2% = 0 in the interval [0, 1],
accurate to within 10-3, oy 4

: Ans: 0.640625
6 Marks Questions :

11. [2077 Set H Q.No. 12] Determine the numbef of positive roots
and apply the method of successive bisection to find the
roots of the equation x* - 2x -5 =0 in (2, 3) correct to three

places of decimals. [6]
. . Ans: 2.094

¢
12. [2076 GIE Set A Q.No. 19 OR] Find a root of an equation

x3+x -4 =0in the interval [1, 4] within an-accuracy of 10-!

by bisection method. : ARG !
o ' " Ans: 1.375

13. 2076 GIE Set B Q.No. 19] Using method of Successive

Ans:th

3
3| numeral I Marks Questions

Am,aﬂ: . If f(0) = ~1 and f(8) = 1, how many

e steps of the bisection method will be required to find an’
al nu ‘ approximation to the root of f(x) accurate to 0.25? 2]
An;'y' ' | Ans: 5 or more
e p ‘ Applying the method of successive
o5 b’SGCUOn find the square root of 3 within two places of
AMW‘ dec:mal in(1,2). : ul
nUmber 4 R : Ans: 1.73 .
1" Use the Bisection method to ﬁqd
ol ;t' (0,1),  cUrate 1o within 10-2for x3 — 7x2 + 14x - 6 = o[‘u‘r}
J b '
A Ans: 0.5869
Ar;’”mpi Apply the .method of successive
' ,,{: between 2'0 find the oot of the equation x3 - 2x - 5 =0 lying
ArF 27w i and 3 correct to three places of decimal. 4]
)6(256(2I S. o  Ans:2.094
Solufi =2: 173 Use the bisection method to find the
T NI —x 1= gy the interval (1, 2) correct to three
5l Iplaces of decimals erval (1, .
il i
’2] Ans: 1.324

bisections, find .a root of the equation 2)_(3 -5x+2=0lying in
between 1 and 2 correct to 4 places of decimals with error

less than-0.05 - ’ [6] 

Ans: 1.3125
14. [2075 Set A Q.No. 19 Find the positive root of the equation
x3 — x — 4 =0 correct to 3 places of decimal with error less

than 0.005. : (6]
' Ans: 1.796

15. [2075 Set C Q.No. 19 OR] Find the roots of the equation
f(x) = x3 — 4x — 9 correct to three decimal places by using

= ‘ (6]
bisection method. " Ans: 2.706

16 .[2f074 Supp Q.No. 19 Applying the method of successive i

bisection, find the root of the equation x3 — 4x + 1= 0 lying

between 1 and 2 correct to two place of decimals. - 1[;36]

[ =x3-18
Q.No. 19 Show that the equation f(x) X
- bisection method, find the

17. [2073 Su K ‘
" has only one positive root. Using

iti of decimals in the interval
posmvev root correct to 3 places e ]
= )=x3—3x—8=0

' tion f(x
18. [2073 Set D Q.No. 19 Show thgt the‘equg
L; only one positive root. Using bisection method, find

(2, 3) correct to 3 places of decimals. ans: 2492

arootin
6
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19. [2072 Supp. Q.No. 19 Using the method of bisection, find the
root of the equation x* -~ 2x ~ 5 = 0 lying between 2 and 3

correct to J places of decimals. (6]
Ans: 2.094

20. [2072 Set C Q.No. 19 Apply the method of bisection to find
the rool of the equation x* - 2x = 5 = 0 in (2, 3) correct to

three places of decimal, (6]
Ans: 2.094

21. 2072 Set E Q.No. 19) Using bisection method, find the root of
the equation: 2x* - Bx + 2=0, xe (1, 2) with error less than

10 (6]
Ans: 1.32032

22. 2071 Set D Q.No. 19] Using the bisection method; find a root
of the equation: f(x) = 2x3 - 5x + 2 = 0, between 1 and 2 with

5.

6 Marks Questions

e e T\

073 Set € Q.No. 17a OR] Find a root of the equat?s‘ ﬂq
x3 - x - 4 = 0 between 1 and 2 to three places of deClmalb
Newton Raphson's method.

, Ans: 1.79 9%
[2071 Supp. Q.No. 17a OR] Let f(x) = —x3 - cosx and Xo= o

Use Newton-Raphson's method to find x2. Could ¥y = be
used?

-

' Ans: 0.8657 ,:
[2070 Supp. Q.No. 17 a OR] Use Newton — Raphson Methog
to find the solution of the equation x3 +x - 1 = i the
interval [0, 1], accurate to within 104, - 4
Ans: 0.68234

10-

"

ot loss e 10° Ans: 1 320[;?21 8. [2077 Set H Q.No. 12 OR] Using Newton Raphson methq,
23. 2070 Set C Q.No. 19 Find the root of the equation find a positive root of x3 + 3x — 5 0in (1, 2) correct to three
x! ~2x =5 = 0 lying between 2 and 3 correct to three places places of decimals. _ 6]
of decimals by successive bisection method. [6] Ans: 1.154
, Ans:2.094 9 )76 GIE Set A Q.No. 19 Usmg Newton-Raphson methog
24. [2070 ‘Set D_Q.No. 19| Applying the method of successive . find a positive root of x3 +3x — 5 = 0 lying between 1 ang 7
bisection, find the root of the equation x3 - 4x + 1 =0 lying - to 3 places of decimals. . o
between 1 and 2 correct to 2 places of decimals. s [5)2 Ans: 1.154
ns: 1. i
25, (2069 (Set A) Q.No. 19] Using method of bisection, find the 10 |2°76 GIE Set B Q.No. 19 OR Usm% Newton Raphsons
root of the equation x* - x ~ 4 = 0 lying between 1 and 2 . Method, find a root of the equation x* + 3x — 5 = 0 lying
correct to 3 places of decimals. : 6] between 1 and 2 correct to 3 places of decimals.
Ans: 1.796 Ans: 1.154
26. (2069 (Sot B] GNo. 19 Show that the equation f(x)=xx-4 11, 075 Set A Q.No. 19 OR] Using Newton-Raphson method
has one positive root and using the method of bisection, find find a root of the equation x3 + 3x — 5 = 0 between 1 and 2o
the positive root correct to 3 places of decimals. ' (6] three places of decimals, 6]
Ans: 1.796 . :
; _ Ans: 1.154
C.. NEWTON RAPHSON'S METHOD =~ ]| 12 [2075 SetB Q.No. 18 For f(x) = x3 — 4, perform 3 iterations of
: Newton-Raphson's method with starting point xo = 2. Find
m the errors and percentage errors of xo, X1, X2 and x3. : !6]
P e =X T ) ‘ o= 1.668E7, = 01598, 1990
2. Finding square roots by Newton—Raphson method Xz = 1.59111, E, = 0.0475, 4.75%
f(x)=x*-a , x; = 1.58741, E, = 0.0023, 0.23%
S | (x L2 ) 13. 2075 Set C_QNo. 19 Use Newton-Raphson method
" 2\ ) (formula) to find the solutions of f(x) = 1 — 12x + x3 correc!
4 Marks Questions , upto four decimal places. 19]
1. (2077 Set1Q.No. 11 OR] Find a root of the equation x3—x -4 = 0 Ans: 3.4216
in (1, 2) to three places of .decimal by Newton Raphson ' 2974 Supp Q.No. 18 OR] Using Newton-Raphson method
method. [4] find a root of the equation x? — 2x — 5 = 0 lying between 2
Ans: 1.796 and 3 correct to 3 places of decimals. ‘ (6l
2. [2076 Set C Q.No. 17a] Using method of successive bisection Ans: 2.094
method Or Newton Raphson's method, find the root of the  15- 2073 Supp Q.No. 19 OR] Use Newton Raphson's Method [0
equation x2 + x - 4 = 0 in (1, 2) correct to three places of find a positive root of cosx = x3, . [
dec:mals - [4] Ans: 0.99997
' Ans: 1561 16- [2073 Set D Q.No. 19 OR] Using Newton -Raphson method
3. [2074 Set A Q.No. 17a OR] Use Newton—Raphsons method find a root of the equation f(x) = x3— x - 4 = 0 in (1, 2) correc
. to 3 places of decimals. 6
to approx:mate\ﬁ with an error less than 0.00001. [4] Ans: 1.796
Ans: 1.259921 17, 2072 Supp. Q.No. 19 OR] Using Newton Raphson's method.

4. [2074 Set B Q.No. 17a OR] Using Newton-Raphson's method, -
find the positive root of x3 — 2x - 5= 0 lying between 2 and 3 °

correct to three places of decimal, [4]

find the root of the equation f(x) = x3 = x - 4 = 0 in (1, 2]

correct to 3 places of decimals. o
Ans: 1.79

-



Find a root of the equation
0, x ¢ (1, 2) using Newlon Raphson method

\ & w- 17
-3 104 16
o arror less than |
with o ' Ana 1, 7000
1 el aNo. 19 Find a root of an equation x3+x- 4-() |
N I:amm!l {, 4) within an accuracy of 10-! 6)
the I Ana; 1,378

Find a root of the equation

Txd R%Dhséf ?" v +- 4 = 0 between 1.and 2 to three places of decimal by
ong g

| 3.1 Newton-Raphson method. . °

Ans: 1,796

4,”&” fori Set D aNo. 19 O Derive the formula for Newton.

Wion Ry Raphson method. Using Newlop Raphson method, find a
(1 2 R % positie 100! of X! +3x -5 = 0 lying between 1 and 2 correct
, Cme;;,ﬂ; (o three places of decimals. 6]

I Ans; 1,164

by 2 foro Set C Q.No. 19 of Solve 2x2 - 3x - { = () using

0”~Raph30,, My " Newton-Raphson method taking xo= 1 with error less than

Ing berween ,{ 104 6]

. : Ans: 1.7808

B 2070 Set D Q.No. 19 04 Using Newton-Raphson method,

Newton Ry, | find the positive root of x3 = 18 = 0 in (2, 3). (6]

-3 -5 i ‘ Ans: 2.62

imals | 12068 (Set A) Q.No. 19 o Using Newton-Raphson's method,

e fndthe Square root of 153 correct to 3 places of decimals, [6)

; Ans: 12.369

ks m:a 25. 2069 (Set B) Q.No. 19 01 Using Newton Raphson's method

lween 13”“‘:' find the positive root of the equation fix) =x*~2x-5=0

muz lying between 2 and 3 correct to 3 places of decimals. [6]

. »l 4 Ans: 2.094
’7;3“9'32"0;:' | 18. COMPUTATIONAL METHOD (CONTINUED)

it xo =2

' [A GAUSS ELIMINATION METHOD

|
dxs. "
:hh |

e FORMULAE

. 4 /i {
- 0.04754% :
0,008, 17 E :Sysfem of linear equation is said to be consistent if it
son e sas ilber one sojution or Infinitely many solutions and
) o ystem is said to Inconsistent if it has no solution.

| rs 1 Boe s

ANS: W : et C Q.No. 16 Using Gauss-elimination method,
" mef“”f S0lve the equations 2]
e | T8 S-gy =g

o 2, R071°g | o Ang: x=1,y=2
oLy v “EP: Q.No. 16q By Gauss elimination method, solve

2 =
| =4 gy - g, (2]
T | S Roves Ans: x = —4,y=4
'aﬁgﬂ Test the consistency of the following
['ﬂgmod' ‘ N ymzby the Gauss ellimination method:
! R v = [2)

lcorfgl YY+z2=2 3x+2y+92 i.n.: anaiaont
R

5.

it

o

1,

1.

12

13.

14,

16.

16.

17.

Gaung

. [2073 Set C Q.No. 171 Solve by Gauss elimination method.

X+ 3y-22=53x+5y+62=7,2x +dy + 32 =8,

—

M-momm«
349

2070 Ol ot | . N
3 QNo. 17d Solve the fnllowlnq uations ygjyq
{ 1

nlln‘mmtlnn method x .
oy +dy 27 % (), x v3yu~1,
(4]

w—— Anw:
2070 3 \ ! "1,y-1‘
L Q.No. 171 Solvo by Gaugs olimination mu!hud" "

XUEKE4 Xy #3314y Dy )

e VL2l g g 4
076 sot A QNo,_17a] Solve {he following syzlmﬁ [o}
oquatlons by Gauss-elimination method, ([4)
KOO 202 vy 3 b by ggup

e — Ans: x m Lywed zu.g
2074 Supp aNo. 17a) Using Gauss-elimination method,

solva the following system of equatlon: 4]

X+ 3y~ 225, 3 + By + 67 = 7,2+ 4y + 37 = g,

ehrre—— Ans: x w18, ym b, z2m2

[074_Sot A G.No. 178 Solve tho following  systom of

equations by Gauss elimination method,

2% 3y + 47 = 20, 3x + Ay + 57 = 26, 3x + oy +6z531. (4
el Anpixm 1, ym2 zm3

[2074 S0t B Q.No. 17b] Solve by Gauss ellmination mothod:

X 43y =2z=5 3x +6y +6z=7, 2 4y + 372 8, [4]

Ang: xm -16, yw g, zm2

Ax

3X1 4 X2+ X =5, X1 = AXo + Xy = =2, X1 4+ Xp = 3y = 1. [4]
Ans: X, =1, x, ™1, x, =1

2073 Sot D Q.No. 17a] Using Gauss-alimination method,
solve the following system of equations:
2X =3y +32= 27, 4x +y - 22=0, -6x ~dy + 22 = (), 14]

Ans: xmd yw-22%§
[2072_Supp. Q.No. 17d4] Solve the following system of
equations using Gauss elimination method: (4)

Ans: x w15, ym 0, zw2
[2072 Set C Q.No. 17a OR] Solve by Gauss elimination

method:

+ 0728 By +6z=7, 2% +4y +3z=8. 4]
X'3)' & 0'3)“\))” A)r(u:x-~16,v-0,z-2
[2072 Sot D Q.No. 17a OR] Usé Gauss elimination method to

[4]

solve:
4X—-y-r2:8I 2X +5V+22=3.x+2y +47 =11,

Ans: x w1, ym-1, 223
072 Sot E_Q.No. 17 Using Gauss-elimination method,

Solve the following system of equations.

- Bxg-3xy=5 " 4
2%z + 3xa = 7, 3x1 = 2x2 + 2Xy = 1, 2X1 JA?‘):? l.\ixi], x.d'l' 2, % '[‘ 1]

[2071 Sot C_Q.No. 174 Using Gauss-elimination method,

solve the following system of equation, \ }
mination method,
21
(4]

AIII.I"’-V"".‘

071 Set D _Q.No. 174 Using Gauss-oll i
solve the following system of equation: x - 2y + Q¢
x-3y+zel, Ix~y+22=9.

l
|
|
|
|
|
:
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18. 2070 Set C_QNo. 174 Solve, using Gauss elimination
method, the following equations. 4]

Xx+3y-22=523x+5y+6z=7, 2x+4y +32=8.
Ans: x = <15, y-B =2

19. [2070 Set D Q.No. 174 Solve the following system of equatlon
by Gaussian elimination methed.

x+3y-2z2=53x+5y+6z2=7, 2x+4y+3z 8. - 4]
Ans: x-15,y=8,z=2

20. [2069 (Set A) Q.No. 17a] Using Gauss elimination method,
solve the following system of équations:” B )

X-2y+32=22x-3y+2=1,3x-y+2z=9
- Ans:x=3,y=2,z=1

21. 2069 (Set B) Q.No. 178 Using Gauss elimination method
solve the following system of equations: :

- 2x2+3x3=10, 2X1 *SXz -2x3=1, and
—X1 2x2 + 4X3 =13. , 4]

Ans:x‘=1.xz=3 X3=5,

!
22. 2075 Set B Q.No. 19) What are two steps of Gauss
- elimination method? Find the approximate solution of the
following system of equations by Gauss elimination method:

X-y+z2=-2,x+5y+22=6, 2x +3y +z=0. 6]

Ans: x=-2,y=0,z=4

B. GAUSS-SEIDEL METHOI

‘ FORMULAE
Diagonally Dommant i D5
Asystem - - R
ayXy. +a2X2 + a13Xa = by .
Az1X1 + 822Xz + A23X3 = b _ '
ag1Xy + AsX2 + AzsXs = bz is dlagonally dommant rf g
[a11] > [asz] + |asg| : ‘
|azz| > |az1| + [az3] g G s ‘
Jass] > Jass| + |@ga]. o i R
2 Marks Questions . : R
1. [2076 Set B Q.No. 16c] Examine whether the system of
-equations 3x + 12y -z = 28, x + 4y + 7z = 2 and
10x +4y 2z = 20 is diagonally dominant. 2]
P Ans: Not dlagonally dominant
2. [2075 GIE Q.No. 16c] Examine whether the system of
equations 2y +3z=7,3x-2y +2z=1and 2x +3y-3z=5
is diagonally dominant or not. [2]

Ans: Not diagonally dominant
3. [2075 Set A Q.No. 16c] Are the followings system of equation

diagonally dominant? - (2]

- 12x1 +3x2 - 5X3 = 1 X1 +5x2 +3x3= 28, 3x1+ Txa+ 13x3=1.
Ans; Dlagonally Dominant

1.

4. [2074 Set A Q.No. 1sc| Is the system [2 3] [y] = [ 7]
well-conditioned? Justify your answer. - ~ [2]‘
i A Ans: Yes

5. [2074 Set B Q.No. 16¢ Examine whether the system of

equations x + 3y -2z =0, 2x— 3y +z = 1 and 4x - 3y+z=3is

diagonally dominant or not. [2]
. Ans: No

10.

11.

" diagonally consistent?

[2073 Supp Q.No. 16¢] Interpret geometrically that a System
of equations in two variables is ill-conditioned. .
(073 Set C_QNo. 16q Define well-condmoned and il

conditioned of a system of equation. i - d

[
[2072 Supp. Q.No. 16q ‘Examine whether the followmg
equations are diagonally dominant: = X [

Bx1 —2x2 +3x3 = = 1, ~3x1 +Ox2 -~ X3 = 2, 2x1-X2~Txg=2
‘Ans: Dlagonally d°"\|nam

[2072 Set C.Q.No. 16J Write the conditions for the systen of
equations an1 X + a2 y = b1, an x +an vy = bz. to be,
conditioned. : [
[2072 Set D Q.No. 16¢] Test whether the system of equationg
12x +3y -5z =1,x+5y +32=28and 3x + Ty +13z=1

2069 (Set A) Q.No. 16c| Examine whether the following

.system of equations are ill conditioned. A
2x1 + X2 = 25; 2.001x1 +x2 = 25.01 2 |

4 Marks Questions,

12

13.

14,

15.

17.

18.

19.

20.

21.

X +y-z=2, x-5y+7=20, x-3y-8z=3. a

[2076 Set B Q. No. 17a] Solve by Gauss ehmlnatlon or Gauss

Seidel method: 4]

2x+2y+z=6,x-y+z=0and4x +2y +3z=4.
Ans:x=9,y=-1,z2=-4

[2076 Set C @.No. 78] Use Gauss-Seidel method to solve: |4
3x+4y +82=7,x+20y+z=-18and 256x +y-52=19,

[2075 GIE Q.No. 17b OR] Solve by Gauss Seidel method in
second iteration: 4

3X1+X2+2X3——1 2X1+3X2+X3—5 X1 +2X2-X3=8.
Ans: x, =2.074; x, = 1.802; x, =-2.322

2073 Set D Q.No. 17a OR] Using Gauss-Seidel method, solve
the following system of equations: ‘ {4
dx1 +Xx2+x3=7, 21 =5X2 +2x3= 1, X1 — X2+ 3x3 = 6.

Ans: x;=1,X,=1,%=2
N Lo7z Supp. Q.No. 17a OR] Solve the followmg equation using

Gauss-Seidel method: 3x1 +x2 = 5; x4 — 3x2 = 5. 4]
Ans: x,=2,x;=-1.

2072 Set C Q.:No. 174 Using Gauss Seidel method, solve the-

equations 3x +2y = -9, 2x - 3y = -6, [
- Ans:x=-3,y=0
2072 Set D Q.No. 174 Using Gauss Seidel method, solve:
3x+4y +82=7,x+20y +2 = —18 25x +y-5z2=19, [4]
Ans:x=1,y=-1,12%
2070 Set C Q.No. 17 a or] Solve the following equation using
Gauss Seidel method 3x1 + x = 5: x1+ 2x7 = 5. 4
Ans: x;=1,% %2
[2070 Set D Q.No. 17 a 04 Solve the following system of
equations by Gauss Seidel method

Ans: x=2,y-32%1
[2069 (Set A) Q.No. 17a o Solve the following equations
using Guess-Seidel method: _

2X1-%2=8; 3x1 + Txa = — 5, (4

Ans: x, =3, x ==

2
Ans: Diagonally d°minan1 :

g\
\
i

Ans:x=1,y=-1,z2=1"

sl




seidel method: 3xt 42 = 6, x1- I =5, (4

A 3660 ¢
‘o f an (aut Ans:xy® 2, x,m 4

y+228, 2x+8y+22=3, x+2y+4z=11, [6]
Ans:x=1 ymq 7=3
e, \ §
Ry, R EEEG67y = 0,168, 0.333x +0.266y = 0,067
" Y f‘t\‘:mine whether the system is ill conditioned by changing
N S¥stan, .’ | ﬂt’ coeficient 0.667 to 0.666. B
ang 3 e;;v‘,.“v ’ ’ ’ Ang: ill-conditioned
TSN ﬁ @;@ Given the system
‘HS:D,.M [ ox-by+22=23, -dx+y-2=-8,x-3y+72=17

Whethe, ':’N! Make it diagonally dominant and solve by Gauss-siedel
i " 0! melhod with error less than 0.005. 6

] Ans: 0.9998, - 3.0002, 0.9999; Exact solution 1, -3, 1

w070 Supp. Q.No. 19 OR] Given the system

X+152y=1,2x+1,02y=1

 Eliminaioy 0 Determine whether the system is ill-conditioned by changing

S X =1, y=-1
s Seidel meft

- 20-x0°8
= 1,802, x =

del method &

+ 300

=15

o U8

11‘3“ {

I

the coefficient 1.02 to 1.03. 6]

Ans: Il - conditioned

» MATRIX INVERSION METHOD

1. Augment the coefficient matrix A with an identity matrix as

[ 8y ap apm 1 0 0
81 ax asz : 0 1 0 ].
81 azk ag 0O 0 1

2 Apply the Gauss-Jordan method to the augmented

matrix o reduce A to an identity. matrix | as
10 0 a'yy ay, a'

0 1 o a2y a'zn a'xm ]
a'sy  a'ss

a'yy

whera, A":[ a'sy

a'yy
a'is .
a'za | .
a'sg J
estio‘r'{sr

a'tz
Solve' the system of equations by

a'z
a's;

USS el SN _
o S8 elimination or Matrix inversion method: 2x ~ y+z=1,

2V+3z:2|3x_y+22=9; . ]

" RO7 : Ans:x=3,y-2..z=1
Solve the following equations

; +3g Gauss Elimination method or Inverse Matrix method. (4]

\"22=5.3x+5y+62=7,2x+4y+32=8 :

075§ Ans: x=-16,y=8,2=2
2 C QNo. 173 Solve the following system of

iu;tfns USing Gauss-elimination or inverse matrix method.[4]
Z=6'3)“4)':‘5"32—13)(+2)/=13 =3
ull Supp, Ans: x‘-1,y-2.l o
$Quationg ;g 2. 17a OR] Solve the following system
X Usmg Inverse matrix method:
y*Z=15'X*Y+Z=3,y—z=_1, 4]

Ana'x =8 vE-225-1

e
X

;

X +12y 7=
2y -2z 28,x+4y*7z=2,and10x+4y-22=204
8 Am:x-z“2 Yoy z=£]
. Solve the foi!owmg ik, o

matrix inversion method:
A+y+z= 15,x+y+z=3,y—z=—1

7. [071 set ¢ Q.No. 17 a OR] Using

solve the following system of equations:
IX+y+z= 15,x+y+z=3,y—z=-.1.‘

4

Ans:x=6,y=-2 7=_4
8. [2071 Set D Q.No. 17 a OR] Solve the following system of

equations using inverse matrix method:

X1 =2X2=X3=1, X1 = X2+ 2x3= 9 21 - 3x2-x3=4, . [4] |

Ans: x; = 2, X;==1,%;=3
6 Marks Questions| I
9. [2075 Set B Q.No. 19 OR] Solve the following system of

equations by matrix inversion method: _
3x+52=14,,2x+y—32=3,x+);+z=4< [6]

Ans:x=3,y=0,z=1

19. NUMERICAL INTEGRATION - 5
'A. TRAPEZOIDAL RULES ~~

at+b
1. Mid Point Rule (Rectangle Rule): A = (b-a) f —2—)

2. Trapezoidal Rule: Simple Form
b .
f () x5 (b-a)[f(a)+1 ()] -
5 , :

3. Trapezoidal Rule: General Form

b - "
f fxydx z_tgé—;]_a_ [f (Xo)+ 2(x1) + 2(X2)+. .. +2f(Xn-1) +f (Xn)]o
a

M(b - a)°
4. _E‘rrorAAnalysls: E, s—-%—z—nr)-

2 Marks Questions
1. 12076 GIE Set A Q.No. 16§

2 " . 9
rule, compute f 0 (2x2-1) dx Wllh 4 intervals. 2]

Using Composite Trapezoidal

Ans: 3.5
2 Izo7§ GIE Set B Q.No. 16¢ Using composite Trapezoidal rule,

T

Ny . [2]
evaluate f sinxdx,n=2 .
y ‘ ¢ Ans: 1.0531
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3. [2075 Set C Q.No. 16c] Use the Trapezoidal Rule to
) _

1 ;
approximate the integral f ;dx. Find the error for the

|

(2]

Ans: 0.893254, 0.000107
4. [2074 Supp Q.No. 16¢] Using trapezoidal rule, evaluate

approximation.

1

[1%5n=2 2

0 Ans: 0.775

5. 12071 Set C Q.No. 16 ¢] Using the trapezoidal rule evaluate;
J (rane2 2
Ans: 0.775

6. [2071 Set D Q.No. 16 ¢ Using the trapezoidal rule, evaluate:
2 ! &

f (22 - 1)dx, n = 4.

0

(2]

' Ans: 3.5

7. pom Set C Q.No. 16 ¢| Using trapezoidal rule, evaluate
I"/Z Sinx dx,n=2, [2)
 Ans: 1.0531

8. [2070 Set D Q.No. 16 ¢ Usmg trapezoudal rule, evaluate

[ a2~ axyax, n =3, *ans: 105 [2] -
3 . _
9. [2069 (Set B) Q.No. 16c] Given | =- f x_3 dx,n=4
' A
Estimate the value of | using Trapezoidal rule. 2
; Ans: 68

4 Marks Questions,

10. 2075 Set A Q.No. 17b OR] Evaluate, using Composite

14

ok 1 _dx
trapezoidal rule the integral: f Tex'N=5
o : .
‘ Ans: 0.69562
11. [2075 Set B Q.No. 17b] Compute an approximate value of

fo (1 + x?)-! dx by using the compos;te trapezoid rule with |

three. points. Then comparing with the actual value of the
integral, find the error. Ans: 0.775, Error = 0.01 [4]

12. [2073 Set D Q.No. 178 Using the trapezmdal rule, compute
2 L
J (22 - 1) dx with 4 intervals. Find the absdlute error of
0
approximation from its actual value.

[4]

Ans: 3.333 and 0.1667
13. @072 Set E Q.No. 17b] Evaluate using composite trapezoidal

rule, the integral f sinxdx,n=4. [4]

0
Ans: 1.896

' 17. [2076 Set B Q.No. 19 OR] Approximate the value for f o dx

18.

14, [2071 Supp. Q.No. 17h Compute an approximate Valyg o

f(1+xz) ! dx by the composite- trapezoid rule With three

0
points. Then comparing it with the actual value of the i integryy

find the error. 4

* Ans: 0775 Error = =0.09

15. [2070 Supp. Q.No. 17 5] Compute two approximate Values fo;
2

1 1
f x-2dx using h = b and h = F by the composite trapezoig:

1 ;
rule. | “ 4
Ans: 0.5347, ¢. :509
16. [2069 (Set A) Q.No. 17H] Estlmate the following integral Using

Trapezoidal rule.

f ,
dx e

) 1+x

)

Estlmate the error with respect to the actual value, mn

Ans: 0.67701 and 0 01514
6 Marks Questlons

' -1
using Trapezoidal rule with n = 2. :

) ‘ Ans: 2.5431
1

. x
(2076 _Set C _Q.No. 19 OR] Evaluate: T+x Using
v ' 0

Trapezoidal rule for n = 4. [6]

N Ans: 0.67701

19. 2075 GIE Q.No. 19 Evaluate using Trapezoidal rule
Ldx _

f Tax' " =4, Alsotestumate error. (6]

1
Ans: 0.4055; - 0.4068
mu Set A Q.No. 19 Using trapezoidal rule, evaluate

fit

0
actual value.

20.

= 4. Estimate the error of approximation from its
(6

‘ Ans: 0.67701 and 0.01614

2074 Set B Q:No. 19| State Trapezoidal rule, hence evaluate

2 Oy \ ' .

f 0T+ forn =4 correct to 3 places of decimal.

21,

[6

Ans: 1.068
[2073 Set C Q.No. 19] Define Trapezoidal rule. Evaluate using
1 .

Trapezoidal fule f
0

22,

d
ﬁ forn=4. (6]

Ans: 0.67701

23.

[2072 Set C Q.No. 19 OR] State and prove Trapezoidal rule [g;

numerical approximation.

-



-
Approximate the value using 7, pg7 Sag Mathomaje, m.
' dx No. 175 USIﬂg Simoa g )
(6] arl T PSon's: 1y
e T4y N=4 v OValugg,
f v 5’396"" - 0
Uy " Ans: 2,6431 n
N
: 8. (2075 '
N, i e Set B , .
»ro:f”le | SKMPSONS RULE Si 1 Ao 175 oR Approximate f2 2:\".: oy
,mafep::;:;ﬁ . 'mpsons‘3‘ rule with h :%. 0 &% dx Using
Om W,
p()s,‘ % S [4]
!E 3 Hule
.v*%___ o ApsON$ 3 . 9. [2075 Set ¢ Q.No. T7H Using §| 1 Ans: 43293
b i _ ‘ 9 Simpson's =
Lob h 2 rule,
p h, 4y3+2ys+ ... + 4y, _ 3 gvaluate
R A 2y2 + Yn-1+Yn)
‘:n':%ﬁ | [ ydx=g ; f(4XL4x+1)dx! n=4.
0 ine,, ‘4 :
L [ P ; 0 4
1, smpson's g Aule : .
I | ) . ' Ans: 3,3333
| b , : 10. 2074 Supp QN i ; 1
i » h No. 17 US In' -
e =%(Yo+ 3y1 +3y2+2ya+ 3ya + 3ys + 2y + ... 2 "9, Simpsor's 3 e, evaluae
T / —1)2 -
we || . | f (x-1Pdxn=a. | "
701 gy, | | Ezz:z\;)?zins.z W 23 : , . ‘
&Y | -\. (( .- ‘ . ) .
iJ iy e 2 | 11. 2073 Supp QNo ﬁ] Evaluate the following using
{ = 180n° ' : ‘
o for (. Simpson's rule: n=4
e . fw 4
f. pos Set B Q.No. 16¢ Apply Slmpson s rule to apprommate o PR
- the value of j‘: exInx dx with n = 3. : 2l 12. {2072 Supp Q. No 17b) Evaluate the followmg integral using
ns: 2840 -
‘ i i . , dx
) , 1 Ans: 58.969815 Simpson's rule: f To =4 ' 1
TXXV s | * B8t D QNo. 16d Using Simpson's 3 rule, evaluate l 0 ,
' ' ” ' Ans: 0.786

: - ‘ ) 1
13. [2072_Set C_Q.No. 78] Using Simpson's 7 rule, calculate

|
f | f 3 E e
o | I VDoen=2 12 ;
. 0 Ans: 0.1982 ' f x4 dx with n = 4. : Y
; m Find the approximate value of = =~ 1 Ans: 625.33
) ns: .
| : . S 's 1/3 rule, evaluate:
” f,(r 2 d4,n= 2, using Simpson's % rule [2] 14. [2071 Set C Q.No. 17 B Using Simpson's 1/3 T

iz | L o ' fJ1+2x2dx,h=o.25 o 14

‘ .
_ Ans: 0.1973
fromm( Marks QUestions ' ‘ ne 0 Ans: 1.2712
© BOTT Set . . ' , ing i i
: H QNo. 11] Evaluate, using Simpson's rule: 45 [Ro74 Set D Q.No. 17 Estimate the following integral using
5 \ ! T

Ju | : Tepn=4 S 4] Simpson's 1/3 rule, f sinx dx, 0 =6
| y 54 .‘ b Ans: 2.0008
t . g o = gvaluate
. f\d Y A Q.No. 17b Usmg Simpson's rule compute 16. [2070 Set C Q.No. 17 b Using Simpson's 3rule
; or "
s 01+x =4 correct to 4 places of decimals. (4] A SRS i
i
< e Ans;0,785
Ans: 0.69562 0

% (ule, evaluate

Using Simpéonis % rule, evaluate . Using the SImp son's
o : . M [4 .
.\l@ dX n= =4,

Xdx,n=4
(4] 1 +x' A ans: 0.69325

i C 0

6 GIE SetBQNO e

=. =
“h
rof= =
S

OH

Ans: 1.0819




-

(Suenge - An

1. a

-2

3.

6.

w Evalaste e folkwag fuqo usmgv . Qom GIE Q.No. 19 OR] Evaluate usmg Slmpson s Tule f |
ate N
L f ALz 14 n = 4. Also estimate error. ‘
0 Ans: osese7 7ﬂ i.f
Ans: 2.0008 22, [2074 Set B _Q.No. 19 OR] Define Slmpsons rule, henc ' 1
"
> ‘ ' evaluate (7 forn=4correctto4 places °f-deCima| !
19. [2076 Set B Q.No. 19 Compute f(1 + X2 dx, by fo1+x g 1
0 ' - ‘ Ans: 0.69;
1 : 23. 2073 Set c QNo 19 OR] Usmg Slmpsons rule, evamatw‘.
Simpson‘sg rule. Also compare it with true solution. [6] 2 B F
SV CPRICHRULS Vallm =T.50 Frus “2?,’3,‘307(?;"5‘4 f y f);,, forn =4, correct to 3 places of decimal, [6) }
. 0 - :
20. 2076 Set C_Q.No. 19) Evaluate: :f\/hxs dx, using \ _—
Simpson's%rule with n = 4. [6] 24 [2072 Set D Q.No. 19 OR] Evaluate f 1 +x3 dx USing:
| " Ans: 11114 1
- Simpson's 3 rule with n = 4. - : §
Ans: 1,144
-UESTIONS T T ‘

2077 (Set G)

Group 'A'
Attempt all the questions.

Find the term independent of X in the blnomlal expansion

of (2¢+3 )"’ 2

b, Determine the equation of the hyperbola with vertex (8,

0) and passing through (8\[5 ,4). 2]
A A A A A AT
c. If3i+j-kandxi —4j+4k are collinear vectors, find
X. : 2]
a' Evaluate: — & (2]
' = 'fx+\/x2—1'

b.  Solve: 1-x2dy+\/1 ~y2dx=0
In how many ways a committee of three person can be
formed out of 3 men and 4 women so as to include atleast
one woman, 4]
Find the equation of the plane through the point (2, 2, 1) and
(9, 3, 6) and normal to the plane 2x +6y +62=9. 4]
Calculate Karl Pearson's coefficient of correlation from the
following data. [4]

X | 12 9 | 8, 10

Y 14 8 6 9
Find from definition, the derivative of sin (logx).
OR

13
12

[6]

[2]

State Rollestheorem mterpret |t geometncally Venfy Rolles
theorem for f(x) = (x +1) (x = 2) in [-1, 2].

: Group 'B' ,
7. Find the resultant and the angle subtended by it with P whey
the forces P and Q act at right angle. - Q)

8. Two forces of magnitude 3P, 2P respectively have 3
resultant R. If the first force be doubled, the magnitude of th
resultant is doubled, find the angle between the forces.  |{

- OR
Two forces P and Q acting parallel to the length and based |
an inclined plane respectively, would each of them singy | \

1

_65:;,'2',

9. Define moment of a force. Also interpret it geometicaly.
State and prove Varignon's theorem for intersecting forces. i

support a weight w on the plane, prove that; &

Group 'C’
Convert the hexadecimal number 27A to binary-number. [
Solve the system of equations by Gauss elimination or MalX
inversion method: 2x — dy+z2=1 x- 2y + 3=1
IX-y+2z=9. : U
Using Simplex method, maximize Z = 3x + 5y subject
constraints 3x + 2y <18, x < 4, y<6andx y=20. f |

10.
1.

12




mt‘

Jreatest he Mathemagycg "
eStheights ang 1, 4 %
dt : e
e paths for which th NC 12 are the fimg flight i
Group ‘A 2 Rsq this is Possible, proye that: (ght in “?6]
. tions.
dgn g | the ques , : 1
oy rul"“ pot ;,t‘d ihe middle term in the expansion of (3x.+x3)10, () b R=2 gt
- ~;%'§, ! nd he vertices and eccenlricity of the hyperbola 6
8 L
Of g ! N —-'12__ 1 ‘ roup'cC’ ...
M%‘L =1 (2 "0 Comert the binary pympey 10110010
16 | ' number, s TRHIWID o hexadecimg)
 fnd the angle between the llnes .whose direction ' ‘ 2
C ot are proportional to 1,2, 2 and 2, 3, 6. [ M. Evaluater s < 1 .
~ £nd the equation of normal to the curve y = 2x3 — 5524+ ' U8/ Using Simpson's ryle; - | 1_+x72 n=4 4
RETTE TR S A R TR S
. Cakulate the semi-inter Quartile Range of 2, 5, 9, 1, 2. Determine the number of positive rools and apply the
0.9.4 ' ol method of successive bisection to fing the .roots of the

equation x3 - 2x =5 = 0"
(decimals. -

OR / b e e :
Using Newton Raphson method find a positive root of
x3+3x-5=0in (1, 2) correct to three places of decimals. [5] '

(2-3) correct to three-places of

: Prove thal {% ne Z} Is a group with respect to addition. [4]

OR

;} Define group. Let (G, *)be a group, prove that:
t
|

I I IR

(a* b)" =gty a, beG. ’ ‘ [4]
Ang 1 ;
4 Evaluate | TR e L .
— ~ ) 4+3cos hx ]
I : : , : Group ‘A"
m“ OR Attempt all the questions "’ WL LN
Evaluale: f A 1. a Find the number.of ways in which &coufses out 6f 8 can
AEE ) b+ 5) (22 +5) X 4l be selected when 3 courses are compulsory. 2]
. _ . _ B o a3 . -
ihPwe| 5 A certain manufacturing- plant produces electric fuses of Qe Caleys.table i 5 7 {.1 P o) where.u) N
y ; 0 : g o . the cube root of unity under multiplication. 2§
: which 20% are defective. Find the probability that in a Find the derivative of sinh-! (cosh 3 2 \
y h?ﬁ-‘} sample of 8 fuses selected at random there will be atleast _C" ! Ss _
ude 0% | one defective and not more that one defective. [4]

Evaluate: f \/Ezi(x_ﬂ L (2]

es. 1 . Define cross product of two vectors and give its geometrical
‘ b. Two dice are rolled simultaneously. Determine the

interpretation. Prove by vector method:

(:nbisg =B =008 A cos B +sin A sinB. o probability of turning up the number whose sum is less
" e ' than six. 2)
w” 7. Acar covers a distance of 50 m in 5 sec. against a frictfonal 3. Find equation and the point of contact of tangent to the
" Tore.1f the power of the engine is 400 w, find the frictional arabola y2= 12x which makes an angle 45° wit te
pticdl) force, | o m. R IR R "
sl 8 71 straight line x = 2y +3.= 0. .
r | i Ohree forces P, Q, R acting at O along OA, OB, OC; where OR ‘ »
! is the in F ; _— at [4 o -2 ]
Cgmef QfsA 2ol ethbnum. Showthat: 1 Find the eccentricity and coordinates of foci of: +§y_12_L =14
] e | . \ |
'r. lﬂl" cosz COSE‘ Cco 2 ‘ | 4. Prove that the line Ix +my +n = 0 will be normal to t[\:}
24 | OR ‘ .
LA © &d prove converse of the triangle of forces. [41 - Find the vertices and foci of the ellipse "
, ’ ! : :ﬁne laws of motion, A gun of mass 1 metric tonne force a 16x2 + 25y2 + 64x +50y = 311=0 ;
; i Ot of mass 14 kg and recoils up smooth inclined piane, - ryet 4
| su.lg loa height of 1.6 m, find the initial velocity of the 5. Solve: COS™ 3y
f Projectile. ! ) [6]
| OrR OR
| A ' : . dy ¥y _¥ 4
- ¢ @0 ball has the same range R on a horizontal plane Solve: Gy *x ~x2 .

| "W differeny angles of projection. If H and H' are the
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Deline exponential and logarithm series. Also sum (o infinity
the senhes

14 :"' . :1‘ . 6]

Group 'B'

A motor boat of & HP working at full spead moves at the rate
of 56 kimh ', What is the resistance of waler 1o Its motion? (2]
A particle Is projected up from the bottom of an Inclined
plane with a velocity of 26m/s, while another I8 dropped from
the highest point to slide down the plane as the same
moment. If the length of the plane be 200 m and the angle of
inchination of the plane with the horizon Is 30°, find when and
where the two particles will meet. (g = 10m/s?) (4)

A stone is thrown horizontally with velocity \/2gh from the
top of a tower of height "', Find where it will strike the level
grouna through the foot of the tower, What will be its striking
velocity? (6]

10.

1.

12.

OR ~
Define energy. State principle of conservation of energ,
Also prove that the sum of the Kinetic and Potential energie
of a falling body remains constant throughout the motign, Iy

Group 'C’
Find the vertices of the feasible region determined by the
constraints

x+2y<24,x+y<20,x20,y20. ‘ml
Applying the method of successive bisection find the SQuare
root of 3 within two places of decimal in (1, 2). iy
OR ‘.
Find a root of the equation x*~ x ~ 4 = 0in (1, 2) to threy,
places of decimal by Newton Raphson method. {

Using Simplex method, maximize Z = 50x1 + 80X2 subject (g
constraints : I
X1 +2x2 <32, 3>(1+4X2<84 x120, X2>0 . {





